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ABSTRACT	  
	  
Through	  the	  collection	  of	  qualitative	  and	  quantitative	  data,	  consumer	  perception	  and	  
preference	  of	  display	  trays	  in	  the	  retail	  environment	  was	  examined	  and	  evaluated.	  
Purchase	  decision	  and	  eye-­‐tracking	  data	  was	  collected,	  as	  well	  as	  qualitative	  survey	  
information,	  to	  determine	  if	  participants	  favored	  packages	  in	  a	  display	  tray	  opposed	  to	  
packages	  placed	  directly	  on	  store	  shelving.	  This	  preference	  was	  measured	  in	  terms	  of	  
time	  to	  first	  fixation,	  total	  fixation	  duration,	  fixation	  count	  as	  well	  as	  final	  purchasing	  
decision.	  The	  experiment	  analyzed	  liquid	  dish	  soap	  and	  canned	  tomatoes,	  and	  was	  
organized	  as	  a	  2	  (products	  per	  category)	  x	  1	  (display	  tray	  per	  category)	  design.	  There	  
were	  a	  total	  of	  65	  participants	  who	  completed	  the	  study	  by	  shopping	  in	  the	  immersive	  
retail	  experience	  laboratory,	  CUshop™,	  followed	  by	  an	  electronic	  survey.	  	  
	  
Analysis	  of	  eye	  tracking,	  purchase	  decision	  and	  survey	  data	  revealed	  no	  significant	  
preference	  for	  display	  trays.	  Packages	  placed	  into	  a	  display	  tray	  tended	  to	  have	  a	  
significantly	  longer	  time	  to	  first	  fixation	  than	  packages	  placed	  directly	  onto	  shelves.	  
Additionally,	  eye-­‐tracking	  data	  indicated	  shorter	  average	  total	  fixation	  durations	  and	  
lower	  average	  fixation	  counts	  for	  packages	  in	  a	  display	  tray.	  Purchase	  selection	  also	  
favored	  products	  placed	  directly	  on	  store	  shelves	  while	  survey	  data	  indicated	  
participants	  were	  not	  swayed	  by	  the	  presence	  of	  a	  display	  tray.	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Package	  design	  is	  a	  critical	  aspect	  of	  selling	  products	  in	  the	  retail	  array.	  Store	  shelves	  are	  
crowded	  with	  a	  variety	  of	  packaging	  styles	  promoting	  their	  item,	  and	  this	  number	  is	  
constantly	  increasing.	  More	  and	  more,	  companies	  are	  realizing	  that	  in	  order	  to	  be	  
successful	  they	  have	  to	  design	  a	  package	  that	  will	  break	  through	  the	  ‘clutter’	  on	  shelves	  
(Pieters,	  Warlop	  and	  Wedel	  2002).	  	  
	  
Consumer	  behavior	  at	  the	  point	  of	  purchase	  is	  influenced	  by	  out-­‐of-­‐store	  memory-­‐
based	  factors	  such	  (brand	  preference)	  as	  well	  as	  by	  in-­‐store	  attention-­‐based	  factors	  
(product	  display).	  In	  today’s	  retail	  environment,	  establishing	  memory-­‐based	  influence	  is	  
not	  sufficient,	  thus	  designers	  work	  to	  create	  a	  “visual	  lift,”	  or	  increased	  in-­‐store	  visual	  
attention,	  for	  their	  brands	  (Chandon,	  2009).	  To	  accomplish	  this,	  marketers	  have	  begun	  
setting	  aside	  larger	  percentages	  of	  their	  promotional	  budgets	  to	  be	  used	  for	  point	  of	  
purchase	  marketing	  (Egol	  &	  Vollmer,	  2008).	  Point	  of	  purchase	  marketing	  revolves	  
around	  the	  idea	  that	  an	  increased	  visual	  salience	  of	  a	  product	  will	  make	  it	  stand	  out	  
when	  compared	  to	  those	  next	  to	  it,	  encouraging	  consumer	  purchase	  decision	  (Chandon,	  
2007).	  The	  easiest	  way	  to	  heighten	  a	  product’s	  shelf	  presence	  is	  through	  display.	  There	  
are	  a	  variety	  of	  types	  and	  sizes	  of	  displays	  ranging	  from	  a	  large	  pallet	  display	  to	  a	  small	  
display	  tray,	  all	  thought	  to	  elicit	  more	  attention	  from	  the	  consumer.	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The	  value	  of	  point	  of	  purchase	  marketing	  is	  documented	  by	  a	  number	  of	  studies	  using	  a	  
variety	  of	  methods,	  however	  few	  are	  able	  to	  distinguish	  the	  contributions	  of	  point	  of	  
purchase	  display	  from	  consumers’	  past	  experience	  with	  a	  product	  (Blattberg	  and	  Neslin	  
1993).	  Field	  experiments	  have	  only	  able	  to	  determine	  large	  effects	  of	  point	  of	  purchase	  
marketing	  due	  to	  the	  lack	  of	  control	  over	  environment	  conditions	  at	  the	  time	  of	  
purchase	  (Blattberg	  and	  Neslin	  1993).	  Eye-­‐tracking	  technology	  can	  now	  be	  used	  to	  
effectively	  collect	  quantitative	  data	  on	  the	  effectiveness	  of	  point	  of	  purchase	  marketing	  
in	  a	  controlled	  environment	  with	  a	  set	  methodology.	  To	  supplement	  the	  quantitative	  
data,	  surveys	  collect	  qualitative	  data	  to	  help	  analyze	  consumer	  buyer	  behavior	  and	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CHAPTER	  TWO	  
REVIEW	  OF	  LITERATURE	  
	  
Importance	  of	  Packaging	  
The	  main	  functions	  of	  a	  package	  are	  to	  protect,	  contain,	  and	  preserve	  a	  product	  during	  
the	  manufacturing,	  handling	  and	  distribution	  processes.	  It	  also	  communicates	  
commercial	  information	  and	  acts	  as	  a	  marketing	  billboard	  to	  attract	  the	  consumer.	  
Packaging	  is	  the	  most	  predominant	  influence	  on	  purchasing	  decision	  at	  the	  point	  of	  sale	  
(Prendergast	  and	  Pitt,	  1996).	  It	  is	  recorded	  that	  74%	  of	  consumers	  make	  their	  
purchasing	  decisions	  at	  the	  point	  of	  sale,	  85%	  after	  picking	  up	  only	  one	  item,	  and	  90%	  
after	  only	  examining	  the	  primary	  display	  panel	  (PDP)	  of	  a	  package	  (POPAI,	  1997;	  Urbany,	  
Dickson	  &	  Kalapurakal,	  1996;	  Clement,	  2007).	  
	  
Packaging	  is	  a	  prominent	  form	  of	  brand	  advertisement;	  it	  has	  the	  ability	  to	  encourage	  
purchasing	  decisions	  by	  acting	  as	  a	  vehicle	  of	  interest	  and	  aesthetics	  (Hurley,	  Ouzts,	  
Fischer	  &	  Gomes,	  2013)	  and	  therefore	  facilitating	  the	  communication	  of	  brand	  between	  
the	  product	  and	  the	  consumer	  (Holdway,	  Walker	  &	  Hilton,	  2002).	  Consumer	  behavior	  at	  
the	  point	  of	  purchase	  is	  influenced	  by	  out-­‐of-­‐store,	  memory-­‐based	  factors	  such	  as	  brand	  
awareness	  and	  brand	  image,	  as	  well	  as	  by	  in-­‐store,	  attention-­‐based	  factors	  such	  as	  
package	  design	  and	  shelf	  positioning	  (Chandon,	  2007).	  By	  making	  use	  of	  persuasive	  sales	  
tactics	  such	  as	  carefully	  selected	  colors,	  color	  combinations,	  shapes	  and	  typography,	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packaging	  can	  evoke	  emotions	  and	  memories	  of	  the	  consumer	  and	  separate	  one	  
product	  apart	  from	  its	  competition	  (McNeal	  &	  Ji,	  2003;	  Ampuero	  &	  Vila,	  2006).	  	  
	  
Impulse	  buying	  is	  a	  sudden	  and	  compelling	  behavior	  that	  ignores	  thoughtful	  and	  
deliberate	  consideration	  of	  alternative	  information	  and	  choices	  (Bayley	  &	  Nancarrow,	  
1998).	  Impulse	  shoppers,	  consumers	  who	  make	  these	  unplanned	  purchases,	  comprise	  a	  
large	  part	  of	  the	  consumer	  population.	  Nine	  out	  of	  ten	  consumers	  are	  said	  to	  
occasionally	  buy	  on	  impulse	  (Welles,	  1986),	  and	  51	  percent	  of	  in-­‐store	  purchases	  are	  
spontaneous	  and	  unplanned	  (Ampuero	  &	  Vila,	  2006).	  Packaging	  is	  most	  important	  in	  
these	  impulse	  situations	  when	  the	  consumer	  does	  not	  have	  a	  brand	  preference,	  and	  the	  
package’s	  ability	  to	  draw	  attention	  and	  communicate	  the	  product’s	  benefits	  is	  critical	  
(Rundh,	  2009).	  An	  attractive	  package	  at	  the	  point	  of	  sale	  helps	  facilitate	  consumers	  to	  
make	  these	  impulse	  decisions	  (Silayoi	  &	  Speece,	  2004).	  
	  
Consumer	  Attention	  
Attention	  is	  the	  act	  of	  consciously	  applying	  the	  mind	  to	  something	  at	  any	  moment	  in	  
time	  (Attention,	  2011).	  An	  example	  would	  be	  an	  intentional	  attempt	  to	  understand	  a	  
package.	  Consumers	  make	  purchasing	  decisions	  with	  their	  eyes,	  and	  thus	  visual	  stimuli	  
are	  a	  major	  determining	  factor	  at	  the	  point	  of	  purchase	  (Clement,	  2007).	  	  Shoppers	  
examine	  stimuli	  visually	  to	  gain	  knowledge	  and	  information,	  whether	  their	  focus	  of	  
concentration	  is	  intentional	  or	  unintentional	  (Duchowski,	  2007).	  	  With	  some	  products,	  it	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can	  be	  challenging	  to	  distinguish	  between	  brands	  while	  in	  the	  retail	  environment.	  In	  
these	  situations,	  the	  consumer	  is	  more	  likely	  to	  choose	  the	  package	  that	  distinguishes	  
itself	  by	  breaking	  through	  the	  ‘clutter’	  on	  shelves	  (Pieters,	  Warlop	  and	  Wedel	  2002).	  
	  
Consumers	  are	  exposed	  to	  many	  stimuli	  at	  any	  given	  moment.	  However,	  exposure	  does	  
not	  insinuate	  attention.	  While	  shopping,	  a	  consumer	  encounters	  several	  stimuli	  
(packages)	  at	  one	  time	  and	  can	  become	  overwhelmed	  (Babin	  and	  Harris,	  2012).	  Many	  
objects	  tend	  to	  be	  overlooked	  because	  the	  visual	  attention	  ‘mechanism’	  has	  a	  limited	  
capacity,	  making	  it	  difficult	  to	  give	  ‘attention’	  to	  all	  stimuli	  at	  one	  time	  (Verghese	  &	  Pelli,	  
1992;	  Simons	  &	  Chabris,	  1999;	  Clement,	  2007).	  Attention	  is	  the	  first	  step	  to	  
comprehension	  followed	  by	  attitude	  and	  behavioral	  changes	  (Krugman,	  1994).	  The	  most	  
pivotal	  step	  of	  purchase	  persuasion	  is	  to	  gain	  the	  attention	  of	  the	  consumer.	  Attention	  
enables	  the	  opportunity	  to	  introduce	  new	  and	  different	  brands	  to	  the	  consumer	  
(opposed	  to	  the	  old	  and	  familiar)	  Attractive	  packaging	  that	  elicits	  attention	  can	  
practically	  sell	  itself	  (Selame	  &	  Koukos	  2002;	  Clement,	  2007).	  
	  
Consumer	  Perception	  
Perception	  is	  defined	  as	  a	  consumer’s	  awareness	  and	  interpretation	  of	  reality	  (Babin	  &	  
Harris,	  2012).	  	  Elements	  of	  consumer	  perception	  are	  exposure	  to,	  attention	  to	  and	  
comprehension	  of	  a	  stimulus,	  as	  well	  as	  information	  organization,	  atmospheric	  
conditions,	  and	  the	  individual’s	  conditioning	  influence	  perception	  (Babin	  &	  Harris,	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2012).	  Using	  these	  factors,	  a	  consumer’s	  expectations,	  perception	  and	  the	  perceived	  
benefits	  of	  a	  product	  can	  be	  manipulated.	  Atmospheric	  conditions	  consist	  of	  the	  
consumer’s	  surroundings:	  music,	  lighting,	  color	  and	  store	  layout.	  An	  individual’s	  
conditioning,	  a	  form	  of	  unintentional	  learning,	  improves	  consumer	  understanding	  of	  a	  
stimulus	  to	  encourage	  repeat	  behavior.	  	  	  
	  
Search	  Process	  
The	  search	  process	  begins	  with	  a	  ‘need	  recognition’	  that	  occurs	  when	  a	  difference	  
between	  an	  actual	  state	  and	  a	  desired	  state	  is	  perceived	  (Beatty	  &	  Smith,	  1987).	  A	  
desired	  state	  is	  the	  way	  a	  consumer	  wants	  to	  feel	  while	  an	  actual	  state	  is	  the	  way	  the	  
consumer	  perceives	  their	  feelings	  and	  situation	  in	  the	  present	  moment.	  The	  act	  of	  
searching	  a	  store	  environment	  can	  be	  affected	  by	  numerous	  variables:	  product	  
experience,	  involvement,	  perceived	  risk,	  time	  availability,	  attitudes	  toward	  shopping,	  
personal	  factors,	  and	  situational	  influences	  (Beatty	  &	  Smith,	  1987;	  Babin	  &	  Harris,	  
2012).	  
	  
There	  are	  two	  types	  of	  visual	  search	  methods	  (Janiszewki,	  1998).	  The	  first	  is	  ‘goal-­‐
directed’	  (Treisman	  &	  Gormican,	  1988).	  Goal-­‐directed	  search	  is	  when	  a	  consumer	  is	  
familiar	  with	  the	  environment.	  They	  recall	  prior	  search	  patterns	  utilizing	  top	  down	  
cognitive	  processing,	  or	  deductive	  reasoning,	  to	  determine	  their	  search	  pattern.	  Top	  
down	  cognitive	  processing	  is	  when	  a	  large	  piece	  of	  information	  is	  broken	  down	  to	  be	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better	  understood	  and	  utilized.	  This	  method	  is	  used	  most	  frequently,	  and	  is	  associated	  
with	  searching	  for	  a	  particular	  product	  within	  the	  retail	  environment,	  creating	  a	  visual	  
search	  pattern	  for	  a	  certain	  brand.	  This,	  in	  turn,	  impacts	  the	  consumer’s	  attentive	  dwell	  
time	  on	  products.	  The	  second	  visual	  search	  method	  is	  ‘exploratory’	  search.	  This	  type	  of	  
search	  is	  associated	  with	  browsing	  a	  retail	  environment	  and	  has	  a	  more	  randomized	  
search	  pattern.	  Exploratory	  search	  patterns	  use	  bottom	  up	  cognitive	  processing,	  or	  
inductive	  reasoning,	  which	  is	  the	  piecing	  together	  of	  smaller	  pieces	  of	  information	  into	  
one	  larger.	  This	  type	  of	  search	  often	  takes	  a	  longer	  time	  to	  complete	  because	  the	  
consumer	  is	  exploring	  all	  of	  the	  possible	  options	  (Janiszewski,	  1998).	  	  
	  
There	  are	  four	  steps	  to	  the	  search	  process:	  orientation,	  discovery,	  evaluation	  and	  
verification.	  ‘Orientation’	  occurs	  when	  a	  consumer	  browses	  a	  shelf	  but	  does	  not	  focus	  
on	  anything	  in	  particular.	  This	  is	  a	  form	  of	  low-­‐level	  parallel	  search,	  which	  is	  when	  the	  
shopper	  is	  able	  to	  analyze	  multiple	  objects	  at	  one	  time	  (Posner,	  Snyder	  and	  Davidson,	  
1980).	  This	  process	  continues	  until	  one	  product	  or	  package	  gains	  the	  consumer’s	  full	  
attention;	  this	  is	  ‘discovery’.	  Upon	  discovery,	  parallel	  search	  switches	  to	  serial	  search,	  a	  
more	  involved	  process	  that	  directs	  attention	  to	  only	  specific	  packaging.	  While	  in	  serial	  
search,	  consumers	  can	  interpret	  only	  one	  piece	  of	  information	  at	  a	  time	  (Clement,	  2007;	  
Gibson,	  1941).	  ‘Evaluation’	  and	  ‘verification’	  take	  place	  when	  the	  consumer	  compares	  
the	  various	  product	  options	  and	  makes	  a	  final	  decision	  (Russo	  &	  LeClerc,	  1994).	  The	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shopper	  will	  first	  compare	  and	  evaluate	  the	  options	  that	  are	  presented	  and	  once	  making	  
a	  selection	  will	  verify	  that	  is	  the	  desired	  selection.	  
	  
Decision	  Making	  Process	  
The	  decision	  making	  process	  is	  the	  process	  a	  consumer	  uses	  to	  approach	  a	  choice	  when	  
making	  a	  purchase,	  select	  a	  product	  and	  then	  evaluate	  this	  decision.	  There	  are	  two	  
types	  of	  evaluation:	  one	  is	  based	  on	  utilitarian	  and	  the	  other	  on	  hedonic	  values	  (Babin	  &	  
Harris,	  2012).	  A	  product	  that	  is	  perceived	  to	  solve	  a	  problem	  has	  utilitarian	  value	  while	  a	  
product	  that	  provides	  immediate	  gratification	  has	  hedonic	  value	  (Lysonski	  et	  al.,	  1996;	  
Babin	  &	  Harris,	  2012).	  
	  
There	  are	  five	  phases	  to	  the	  decision	  making	  process:	  need	  recognition,	  search	  for	  
information,	  evaluation	  of	  alternatives,	  making	  the	  final	  decision,	  and	  post-­‐purchase	  
evaluation.	  Need	  recognition	  is	  when	  a	  consumer	  becomes	  aware	  that	  they	  are	  in	  need	  
of	  a	  product.	  Upon	  this	  recognition,	  they	  search	  the	  available	  products	  for	  one	  that	  will	  
suit	  their	  needs.	  At	  this	  time	  the	  similar	  products	  are	  compared	  before	  a	  final	  decision	  is	  
made.	  	  For	  example,	  a	  person	  might	  run	  out	  of	  whitening	  toothpaste	  and	  recognize	  that	  
they	  need	  more.	  They	  will	  go	  to	  the	  store	  and	  search	  for	  informational	  cues	  that	  
indicate	  whitening	  toothpaste.	  At	  time,	  the	  various	  suiting	  products	  are	  compared	  
before	  a	  final	  selection	  is	  made.	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There	  are	  three	  approaches	  to	  decision	  making:	  habitual	  decision-­‐making,	  limited	  
decision-­‐making,	  and	  extended	  decision-­‐making.	  Habitual	  decision-­‐making	  is	  based	  from	  
brand	  loyalty	  and	  brand	  inertia;	  the	  consumer	  does	  not	  search	  for	  information	  but	  
instead	  repeats	  past	  purchases.	  Limited	  decision-­‐making	  occurs	  when	  searching	  for	  a	  
product	  that	  is	  occasionally	  bought	  such	  as	  clothing;	  little	  to	  no	  thought	  is	  required.	  
Extended	  decision-­‐making	  occurs	  when	  the	  consumer	  makes	  use	  of	  the	  entire	  decision	  
making	  process.	  This	  usually	  occurs	  when	  purchasing	  unfamiliar,	  complex	  or	  expensive	  
products	  (Babin	  &	  Harris,	  2012).	  The	  differing	  approaches	  are	  dependent	  on	  the	  
involvement	  of	  the	  consumer	  towards	  the	  act	  of	  making	  a	  purchase	  as	  well	  as	  the	  
perceived	  risk	  if	  the	  purchase	  were	  to	  be	  made.	  Involvement	  is	  how	  invested	  a	  
consumer	  is	  in	  a	  particular	  item,	  or	  the	  overall	  level	  of	  concern	  for	  or	  interest	  in	  a	  
product	  (Babin	  &	  Harris,	  2012).	  Perceived	  risk	  is	  the	  awareness	  of	  negative	  
consequences	  that	  could	  potentially	  occur	  upon	  product	  selection.	  The	  types	  of	  risk	  
could	  include	  financial,	  social,	  performance,	  physical,	  and	  time	  consumption.	  
Involvement	  and	  risk	  are	  correlated:	  when	  there	  is	  low	  involvement,	  there	  is	  low	  risk.	  
The	  inverse	  is	  also	  true:	  high	  involvement	  yields	  high	  risk	  (Prasad,	  1975;	  Babin	  &	  Harris,	  
2012).	  	  
	  
Habitual	  decision-­‐making	  is	  a	  low	  risk,	  low	  involvement	  form	  of	  decision	  making.	  It	  is	  a	  
choice	  based	  on	  habit,	  and	  often	  stems	  from	  brand	  loyalty.	  The	  term	  'brand	  inertia'	  also	  
relates	  to	  habitual	  decision-­‐making.	  Brand	  inertia,	  unlike	  brand	  loyalty,	  is	  when	  a	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product	  is	  repeatedly	  chosen	  without	  regard	  to	  brand.	  In	  a	  completely	  habitual	  based	  
decision,	  the	  option	  to	  not	  purchase	  an	  item	  is	  not	  considered.	  An	  example	  of	  this	  would	  
be	  buying	  Campbell’s	  soup	  without	  considering	  the	  alternatives	  (Babin	  &	  Harris,	  2012).	  
	  
Limited	  decision-­‐making	  is	  a	  medium	  risk,	  medium	  involvement	  form	  of	  decision	  
making.	  This	  type	  of	  decision-­‐making	  has	  a	  minimum	  amount	  of	  external	  search	  or	  
brand	  comparison	  where	  the	  consumer	  buys	  based	  on	  experience.	  In	  this	  process	  there	  
is	  a	  recognized	  problem	  that	  could	  have	  several	  solutions.	  An	  example	  of	  this	  would	  be	  
buying	  the	  least	  expensive	  type	  product	  while	  there	  are	  two	  or	  more	  products	  available	  
with	  the	  same	  price	  (Babin	  &	  Harris,	  2012).	  
	  
Extended	  decision-­‐making	  is	  a	  high	  risk,	  high	  involvement	  form	  of	  decision	  making.	  This	  
process	  is	  lengthy	  for	  both	  internal	  and	  external	  search	  due	  to	  a	  high	  level	  of	  purchase	  
involvement.	  During	  post	  purchase	  evaluation	  there	  is	  a	  high	  probability	  of	  buyer’s	  
regret	  or	  dissatisfaction	  post	  purchase	  (Babin	  &	  Harris,	  2012).	  
	  
Elements	  of	  packaging	  that	  affect	  purchasing	  decisions	  can	  be	  separated	  into	  two	  
categories:	  visuals	  and	  information	  (Silayoi	  &	  Speece,	  2004).	  Visual	  elements,	  consisting	  
of	  graphics,	  shape	  and	  size	  of	  a	  package,	  are	  shown	  to	  be	  the	  most	  effective	  in	  capturing	  
attention	  (Bolen,	  1984).	  More	  specifically,	  it	  has	  been	  found	  that	  images	  on	  packaging	  
increase	  attention	  for	  low	  familiarity	  brands	  (Underwood,	  Klein	  &	  Burke,	  2001).	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Informational	  elements,	  such	  as	  the	  nutrition	  facts	  and	  other	  statements,	  appeal	  to	  a	  
consumer’s	  cognitive	  processing	  when	  making	  a	  decision	  (Silayoi	  &	  Speece,	  2004).	  Visual	  
processing	  is	  said	  to	  dominate	  information	  processing	  because	  images	  and	  graphics	  are	  
more	  quickly	  and	  easily	  interpreted	  (Posner,	  Nissen	  &	  Klein,	  1976).	  
	  
Point	  of	  Purchase	  Marketing	  and	  Display	  
Consumer	  product	  companies	  are	  consistently	  looking	  for	  ways	  to	  increase	  the	  shelf	  
presence	  of	  their	  products	  (Hurley,	  Galvarino,	  Thackston,	  Ouzts	  &	  Pham,	  2012).	  In	  
today’s	  crowded	  shelves,	  companies	  attempt	  to	  set	  apart	  their	  products	  from	  the	  rest	  
through	  the	  use	  of	  point	  of	  purchase	  (POP)	  marketing.	  POP	  marketing	  is	  based	  on	  the	  
belief	  that	  an	  increased	  visual	  salience,	  a	  quality	  of	  an	  item	  that	  stands	  out	  relative	  to	  
neighboring	  items,	  at	  the	  point	  of	  sale	  will	  encourage	  a	  consumer	  to	  chose	  one	  item	  
over	  another	  (Chandon,	  2007).	  It	  has	  been	  found	  a	  package	  that	  is	  able	  to	  command	  
consumer	  attention	  correlates	  directly	  to	  a	  positive	  opinion	  of	  the	  product	  (Schoormans	  
&	  Robben,	  1997).	  POP	  marketing	  claims	  to	  be	  effective	  because	  consumers	  often	  arrive	  
at	  a	  store	  undecided	  about	  what	  to	  buy	  and	  are	  often	  lured	  and	  distracted	  by	  in-­‐store	  
displays	  	  (Kollat	  and	  Willett	  1967;	  Inman	  and	  Winer	  1998).	  	  
	  
Marketers	  have	  started	  setting	  aside	  a	  growing	  percentage	  of	  their	  promotional	  budgets	  
for	  in-­‐store	  marketing	  (Egol	  &	  Vollmer,	  2008).	  The	  effectiveness	  of	  POP	  marketing	  is	  
documented	  by	  a	  number	  of	  studies	  using	  a	  variety	  of	  methods,	  however	  only	  a	  few	  are	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able	  to	  distinguish	  the	  contributions	  of	  POP	  marketing	  from	  memory-­‐based	  factors	  that	  
consumers	  already	  have	  from	  previous	  product	  experiences	  (Blattberg	  and	  Neslin	  1993).	  
In	  the	  past,	  field	  experiments	  could	  only	  detect	  the	  large	  effects	  of	  POP	  marketing	  
because	  of	  the	  lack	  of	  documentation	  describing	  the	  environment	  conditions	  at	  the	  time	  
of	  purchase,	  as	  well	  as	  the	  logistical	  difficulty	  of	  experimental	  methods	  (Blattberg	  and	  
Neslin	  1993).	  	  
	  
A	  PDQ,	  or	  ‘	  pretty	  darn	  quick’	  display	  is	  becoming	  a	  standard	  in	  the	  packaging	  display	  
industry,	  created	  to	  promote	  a	  product,	  event	  or	  holiday	  (Big	  W,	  2008).	  The	  display	  
arrives	  at	  a	  store	  pre-­‐stocked	  in	  a	  shelf-­‐ready	  container,	  therefore	  reducing	  labor	  costs.	  
Typically	  a	  display	  only	  lasts	  two	  to	  four	  weeks,	  and	  once	  empty	  it	  is	  disassembled,	  and	  a	  
new	  one	  is	  put	  in	  place	  (Big	  W,	  2008).	  The	  quality	  of	  a	  PDQ	  display	  varies	  greatly;	  they	  
can	  be	  printed	  with	  high-­‐end	  color	  graphics,	  inexpensively	  color	  coated,	  very	  simple	  
trays	  or	  elaborate	  displays.	  Many	  stores	  are	  promoting	  the	  use	  of	  PDQ	  trays	  to	  increase	  
time	  efficiency	  of	  stocking	  shelves,	  however	  many	  companies	  are	  choosing	  to	  use	  them	  
for	  the	  added	  branding	  space	  to	  gain	  consumer	  attention	  and	  increase	  sales	  (Southern	  
Imperial,	  Inc.,	  2013).	  
	  
Display	  Types	  
There	  are	  many	  types	  of	  displays	  in	  the	  packaging	  industry	  that	  are	  well	  defined	  and	  
categorized.	  However,	  within	  the	  category	  of	  PDQ	  displays,	  there	  are	  sub	  categories	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that	  must	  be	  defined.	  The	  following	  definitions	  and	  descriptions	  were	  determined	  by	  
surveying	  industry	  websites,	  packaging	  glossaries,	  as	  well	  as	  in	  store	  observations.	  	  
	  
Point	  of	  Purchase	  (POP),	  or	  point	  of	  sale,	  display	  is	  the	  broad	  term	  referring	  to	  any	  type	  
of	  display	  found	  in	  a	  retail	  environment.	  POP	  displays	  are	  provided	  to	  the	  stores	  by	  the	  
manufacturer	  of	  the	  product	  but	  are	  maintained	  and	  restocked	  by	  a	  salesperson.	  
Displays	  are	  heavily	  branded	  for	  the	  product	  they	  contain	  and	  are	  typically	  composed	  of	  
corrugated	  fiberboard,	  foam	  board	  or	  a	  flexible	  plastic	  to	  enable	  easy	  design,	  printing	  
and	  disposal	  (Southern	  Imperial,	  Inc.,	  2013).	  
	  
Pallet,	  half	  pallet	  and	  quarter	  pallet	  displays	  are	  a	  pre-­‐packed	  display	  built	  directly	  onto	  
standard	  sized	  pallets	  to	  enable	  efficient	  shipping	  and	  rollout	  to	  floors.	  Pallet	  displays	  
typically	  contain	  structurally	  insignificant	  graphic	  panels	  and	  elements	  for	  increased	  
branding	  space.	  Half	  and	  quarter	  pallets	  are	  used	  in	  smaller	  stores	  with	  less	  floor	  space	  
(Southern	  Imperial,	  Inc.,	  2013).	  Examples	  of	  the	  various	  sized	  pallet	  displays	  can	  be	  seen	  
in	  Figures	  1-­‐3.	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Figure	  1.	  An	  example	  of	  a	  pallet	  display	  created	  for	  Doritos	  	  
Retrieved	  from	  Excel	  Displays	  and	  Packaging,	  2012,	  http://www.xlpop.com/portfolio	  
	  
	  
Figure	  2.	  An	  example	  of	  a	  half	  pallet	  display	  created	  for	  Coleman	  sunglasses	  
Retrieved	  from	  Excel	  Displays	  and	  Packaging,	  2012,	  http://www.xlpop.com/portfolio	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Figure	  3.	  An	  example	  of	  a	  quarter	  pallet	  display	  created	  for	  Russell	  Stover	  	  
Retrieved	  from	  Excel	  Displays	  and	  Packaging,	  2012,	  http://www.xlpop.com/portfolio	  
	  
Floor	  displays,	  or	  floor	  stands,	  are	  freestanding	  merchandisers	  that	  sit	  directly	  on	  the	  
store	  floor,	  often	  used	  to	  promote	  new	  product	  releases	  or	  special	  offers.	  A	  floor	  display	  
is	  the	  most	  common	  and	  versatile	  type	  of	  POP	  display	  due	  to	  its	  wide	  variety	  of	  shapes	  
and	  sizes.	  Typically	  there	  is	  a	  header	  or	  side	  panel	  solely	  for	  branding.	  Upon	  arrival	  to	  its	  
destination	  the	  display	  must	  be	  unpacked	  and	  assembled	  (Southern	  Imperial,	  Inc.,	  
2013).	  An	  example	  of	  a	  floor	  display	  is	  depicted	  Figure	  4.	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Figure	  4.	  An	  example	  of	  a	  floor	  display	  created	  for	  Orbit	  Gum	  
Retrieved	  from	  Excel	  Displays	  and	  Packaging,	  2012,	  http://www.xlpop.com/portfolio	  
	  
End	  cap	  displays	  are	  a	  type	  of	  product	  display	  created	  specifically	  to	  fit	  around	  store	  end	  
cap	  shelving,	  or	  a	  collection	  of	  product	  and	  POP	  materials	  assembled	  to	  simulate	  a	  
product	  display	  (Southern	  Imperial,	  Inc.,	  2013).	  The	  advantage	  of	  the	  end	  cap	  display	  is	  
that	  it	  makes	  use	  of	  preexisting	  shelves,	  prime	  real	  estate	  in	  a	  retail	  environment	  
(International	  Paper,	  2013).	  An	  example	  of	  an	  end	  cap	  display	  is	  portrayed	  Figure	  5.	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Figure	  5.	  An	  example	  of	  an	  end	  cap	  display	  created	  for	  Shick	  Hydro	  razors	  
Retrieved	  from	  International	  Paper,	  2013,	  
http://www.internationalpaper.com/US/EN/Products/RetailDisplay	  
	  
A	  pack-­‐out	  display	  is	  a	  display	  that	  is	  folded	  flat	  for	  shipment	  but	  is	  included	  in	  the	  same	  
box	  as	  the	  merchandise	  it	  will	  contain.	  This	  type	  of	  display	  is	  assembled	  in	  stores	  similar	  
to	  a	  floor	  display	  but	  is	  not	  as	  large	  in	  size	  (Southern	  Imperial,	  Inc.,	  2013).	  
	  
Pretty	  darn	  quick	  (PDQ)	  displays	  are	  placed	  directly	  on	  retail	  shelves	  or	  counters	  in	  
effort	  to	  minimalize	  labor,	  assembly	  or	  cost.	  PDQ’s	  are	  intended	  to	  display	  the	  product,	  
but	  unlike	  most	  other	  displays	  are	  not	  to	  be	  permanent;	  once	  empty,	  the	  display	  should	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be	  disposed	  of	  properly	  and	  replaced,	  not	  restocked	  (Southern	  Imperial,	  Inc.,	  2013).	  
There	  are	  a	  variety	  of	  PDQ	  displays	  types	  that	  will	  be	  defined	  below	  including	  pre-­‐pack	  
shelf	  display,	  countertop	  display,	  merchandiser,	  and	  display	  tray.	  	  
	  
Pre-­‐pack	  shelf	  displays	  meet	  the	  qualifications	  to	  be	  considered	  a	  PDQ.	  This	  type	  of	  
display	  is	  placed	  on	  a	  retail	  shelf,	  and	  has	  proportionally	  large	  amounts	  of	  branding	  and	  
informational	  space	  when	  compared	  to	  other	  PDQ	  types.	  It	  typically	  has	  a	  header	  or	  
information	  panel	  that	  extends	  above	  or	  to	  the	  side	  of	  the	  products.	  Often	  it	  is	  a	  second	  
display	  located	  away	  from	  the	  product’s	  primary	  shelf	  position	  (Southern	  Imperial,	  Inc.,	  
2013).	  Examples	  of	  a	  pre-­‐pack	  shelf	  display	  are	  represented	  in	  Figures	  6	  and	  7.	  
	  
	  
Figure	  6.	  An	  example	  of	  a	  pre-­‐pack	  shelf	  display	  of	  Orange	  GLO	  wood	  cleaner	  and	  polish	  
Retrieved	  from	  International	  Paper,	  2013,	  
http://www.internationalpaper.com/US/EN/Products/RetailDisplay	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Figure	  7.	  An	  example	  of	  a	  pre-­‐pack	  shelf	  display	  for	  Listerine	  Whitening	  Strips	  	  
Retrieved	  from	  SCN	  Design,	  2011,	  http://www.scndesign.com/work	  
	  
Countertop	  displays	  meet	  the	  qualifications	  to	  be	  considered	  a	  PDQ.	  This	  is	  a	  compact	  
display	  found	  on	  the	  counter	  of	  a	  retail	  store,	  containing	  a	  small	  number	  of	  items	  that	  
would	  be	  considered	  an	  ‘impulse	  buy.’	  Counter	  top	  displays	  typically	  have	  a	  
proportionally	  large	  display	  space	  used	  for	  branding	  purposes	  (Southern	  Imperial,	  Inc.,	  
2013).	  Examples	  can	  be	  seen	  in	  Figure	  8	  and	  9.	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Figure	  8.	  	  An	  example	  of	  a	  	  countertop	  display	  for	  SanDisk	  flash	  drives	  
	  Retrieved	  from	  Excel	  Displays	  and	  Packaging,	  2012,	  http://www.xlpop.com/portfolio	  
	  
	  
Figure	  9.	  A	  different	  style	  of	  a	  countertop	  display	  for	  Listerine	  Whitening	  Strips	  
Retrieved	  from	  SCN	  Design,	  2011,	  http://www.scndesign.com/work	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Merchandisers	  are	  displays	  that	  meet	  the	  qualifications	  to	  be	  considered	  a	  PDQ.	  A	  
merchandiser	  is	  necessary	  for	  the	  organized	  containment	  of	  the	  product.	  Unless	  the	  
product	  is	  stored	  bin-­‐style,	  items	  that	  utilize	  a	  merchandiser	  will	  always	  be	  in	  a	  




Figure	  10.	  An	  example	  of	  a	  merchandiser	  for	  Five	  Gum	  
Retrieved	  from	  BAKER,	  http://www.bkrdsn.com/5gum/	  	  
	  
Display	  trays	  meet	  the	  qualifications	  to	  be	  considered	  a	  PDQ.	  Display	  trays	  are	  similar	  to	  
merchandisers	  in	  structure	  but	  are	  not	  necessary	  to	  contain	  and	  sell	  the	  product.	  
Display	  trays	  have	  a	  simple	  shape	  and	  do	  not	  have	  a	  header	  or	  additional	  large	  panel	  
solely	  for	  branding	  or	  information.	  Examples	  of	  display	  trays	  are	  shown	  Figures	  11	  and	  
12.	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Figure	  11.	  An	  example	  of	  a	  display	  tray	  for	  Kroger	  brand	  tomatoes	  
	  
	  
Figure	  12.	  An	  example	  of	  a	  display	  tray	  for	  Finish	  Quantum	  Powerball	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Eye	  Tracking	  
Eye	  tracking	  started	  to	  become	  more	  readily	  available	  in	  the	  late	  1800’s	  although	  it	  was	  
very	  intrusive	  and	  uncomfortable	  for	  participants	  (Gofman	  &	  Moskowitz,	  2009).	  New	  
advancements	  have	  been	  developed.	  With	  a	  greater	  availability	  of	  eye	  tracking	  
resources,	  many	  industries	  have	  made	  use	  of	  technologies	  to	  gather	  consumer	  data	  
(Drew	  &	  Meyer,	  2008)	  in	  addition	  to	  the	  traditional	  surveys	  and	  questionnaires.	  
Measuring	  a	  consumer’s	  overt	  visual	  attention	  with	  eye	  tracking	  is	  a	  useful	  method	  of	  
assessing	  the	  impact	  of	  package	  design	  on	  buyer	  purchasing	  patterns	  (Tonkin,	  Ouzts	  and	  
Duchowski,	  2011).	  	  
	  
An	  ‘eye	  tracker’	  is	  the	  common	  name	  used	  to	  describe	  a	  measurement	  device	  that	  
measures	  and	  tracks	  eye	  movements	  (Duchowski,	  2007).	  Eye	  tracking	  data	  allows	  the	  
measurement	  of	  multiple	  metrics	  that	  can	  be	  used	  to	  understand	  consumer	  behavior.	  
There	  are	  two	  forms	  of	  basic	  eye	  movement	  that	  create	  data:	  ‘fixations’	  and	  ‘saccades’.	  
Fixations	  are	  a	  pause	  in	  the	  eye	  movement	  on	  a	  specific	  visual	  field	  and	  are	  comprised	  
of	  rapid	  eye	  movements,	  or	  microsaccades.	  Saccades	  are	  rapid	  eye	  movements	  that	  
occur	  between	  fixations	  when	  focusing	  on	  new	  stimuli	  or	  targets	  within	  the	  field	  of	  
view.	  Saccades	  are	  used	  to	  reposition	  the	  fovea,	  the	  area	  of	  the	  eye	  responsible	  for	  
sharp	  vision,	  within	  the	  visual	  scene	  (Duchowski,	  2007).	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There	  are	  two	  dominant	  eye-­‐tracking	  techniques.	  	  The	  first	  technique	  measures	  eye	  
movements	  in	  relation	  to	  the	  head	  while	  the	  other	  measures	  eye	  movements	  in	  relation	  
the	  point	  of	  regard	  (POR)	  or	  space	  (Young	  &	  Sheena,	  1975).	  The	  technique	  of	  eye	  
tracking	  that	  measures	  eye	  movement	  in	  relation	  to	  POR	  is	  used	  when	  the	  main	  
objective	  is	  to	  identify	  stimuli	  in	  a	  visual	  scene.	  The	  most	  common	  type	  of	  eye	  tracking	  
that	  uses	  POR	  is	  a	  video-­‐based	  corneal	  reflection	  tracker,	  which	  can	  be	  table-­‐mounted	  
or	  fixed	  to	  a	  subject's	  head.	  Corneal	  reflection	  is	  more	  practical	  for	  interactive	  use	  due	  
to	  improved	  accuracy	  and	  unobtrusiveness,	  as	  mobile	  eye	  tracking	  enables	  the	  
collection	  of	  data	  while	  allowing	  users	  to	  move	  freely	  about	  an	  environment	  (Ouzts,	  
Duchowski,	  Gomes	  &	  Hurley,	  2012).	  
	  
It	  has	  been	  widely	  researched	  that	  consumers	  observe	  a	  package	  methodically	  from	  the	  
top	  left	  to	  the	  bottom	  right	  and	  within	  the	  developed	  gaze	  patterns,	  fixations	  occur	  on	  
average	  of	  200-­‐300	  milliseconds	  (Pannasch,	  Dornhoefer,	  Unema,	  &	  Velichkovsky,	  2001).	  
Enabled	  by	  its	  ability	  to	  easily	  track	  consumer	  eye	  movements	  and	  fixations	  and	  in	  an	  
effort	  to	  evaluate	  preference,	  eye	  tracking	  is	  becoming	  an	  integrated	  part	  of	  the	  
package	  design	  process.	  Using	  the	  collected	  data,	  researchers	  may	  observe	  what	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The	  purpose	  of	  this	  research	  was	  to	  determine	  if	  display	  trays	  have	  a	  significant	  impact	  
on	  consumer	  preference	  and	  attention.	  It	  answers	  the	  question	  does	  placing	  a	  product	  
in	  a	  display	  tray	  make	  it	  more	  appealing	  to	  the	  consumer?	  Another	  goal	  of	  research	  was	  
to	  determine	  if	  preference	  of	  display	  trays	  was	  consistent	  across	  product	  categories.	  
Preference	  and	  purchase	  attention	  was	  measured	  by	  time	  to	  first	  fixation,	  total	  fixation	  
duration,	  fixation	  count	  and	  purchasing	  decision.	  
	  
A	  pilot	  study	  was	  conducted	  to	  determine	  design	  factors	  of	  purchasing	  attention	  as	  well	  
as	  how	  to	  best	  control	  and	  manipulate	  the	  shopping	  environment.	  The	  results	  could	  




The	  pilot	  study	  had	  a	  total	  of	  16	  participants.	  All	  participants	  in	  the	  study	  were	  students	  
at	  Clemson	  University.	  There	  was	  no	  incentive	  to	  participate	  in	  the	  study.	  Instead	  of	  
recording	  participant	  names,	  an	  identification	  number	  for	  reference	  and	  survey	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purposes	  was	  given	  to	  each	  individual.	  Participants	  were	  informed	  that	  they	  did	  not	  
have	  to	  participate	  in	  the	  study	  and	  they	  could	  end	  the	  study	  at	  any	  point	  in	  time.	  
	  
Eye	  Tracking	  
Tobii	  eye	  tracking	  glasses	  and	  a	  Tobii	  Recording	  Assistant	  were	  used	  to	  gather	  and	  store	  
the	  eye	  tracking	  data.	  Tobii	  Studio,	  the	  supporting	  software,	  was	  used	  to	  analyze	  and	  
aggregate	  data	  for	  all	  eye-­‐tracking	  metrics.	  Areas	  of	  interest	  (AOI’s)	  were	  created	  in	  the	  
Tobii	  Studio	  software	  and	  used	  to	  help	  organize	  and	  analyze	  target	  products	  within	  the	  
store.	  Figures	  13	  and	  14	  show	  AOI’s	  for	  the	  scenarios	  tested.	  
	  
	  
Figure	  13.	  AOI’s	  for	  liquid	  water	  flavoring	  packages	  
	  
	  
Figure	  14.	  AOI’s	  for	  canned	  tomato	  packages	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Experimental	  Design	  
Figures	  16	  and	  17	  show	  the	  shelf	  scenarios	  of	  the	  experiment.	  Pricing	  was	  removed	  
from	  the	  study,	  as	  it	  is	  a	  common	  method	  of	  eliminating	  and	  unnecessary	  variable,	  and	  
number	  tags	  were	  placed	  on	  the	  shelving	  below	  each	  product	  to	  enable	  participants	  to	  
define	  which	  they	  preferred.	  Created	  shopping	  lists	  (Figure	  15)	  were	  used	  for	  
participants	  to	  indicate	  their	  preferred	  products.	  Pasta	  was	  used	  to	  obfuscate	  the	  
experimental	  objective.	  	  
	  
Water	  flavoring	  and	  canned	  tomatoes	  were	  the	  chosen	  stimuli	  to	  test.	  Canned	  tomato	  
was	  selected	  because	  it	  is	  typically	  shipped	  and	  stocked	  in	  a	  display	  tray.	  It	  is	  also	  a	  
commonly	  bought	  item	  so	  there	  would	  be	  a	  lot	  of	  product	  familiarity	  and	  brand	  loyalty.	  
Liquid	  water	  flavoring	  was	  selected	  to	  be	  tested	  because	  of	  infancy	  in	  the	  product	  
market	  and	  are	  also	  commonly	  packed	  in	  a	  display	  tray.	  The	  newness	  of	  the	  water	  
flavoring	  was	  desired	  because	  there	  would	  not	  yet	  be	  strong	  cases	  of	  brand	  loyalty.	  
Products	  were	  tested	  as	  is	  with	  no	  modifications	  to	  display	  and	  were	  purchased	  at	  local	  
stores.	  
	  
The	  water	  flavoring	  product	  category	  had	  a	  6	  (products)	  x	  1	  (display	  tray)	  experimental	  
design.	  The	  tomatoes	  had	  a	  3	  (products)	  x	  1	  (display	  tray)	  experimental	  design.	  The	  
study	  was	  conducted	  over	  2	  days.	  The	  first	  the	  day	  was	  for	  testing	  the	  control	  conditions	  
in	  which	  no	  products	  were	  in	  a	  display	  tray.	  During	  the	  second	  day,	  one	  of	  the	  products	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in	  each	  category	  was	  put	  into	  a	  display	  tray.	  Dasani	  Mixed	  Berry	  water	  flavoring	  and	  
Kroger	  tomatoes	  were	  the	  products	  placed	  into	  a	  display	  tray.	  All	  stimulus	  packages	  




Figure	  15.	  Shopping	  list	  given	  to	  participants	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Figure	  16.	  Shelf	  scenarios	  of	  liquid	  water	  flavoring	  
	  
	  
Figure	  17.	  Shelf	  scenarios	  of	  canned	  tomatoes	  
	  
Procedure	  
Each	  participant	  who	  agreed	  to	  participate	  in	  this	  study	  was	  informed	  that	  it	  would	  take	  
approximately	  10	  minutes	  and	  that	  they	  could	  end	  at	  any	  time.	  Upon	  consent,	  the	  
researcher	  escorted	  them	  to	  the	  calibration	  area.	  Once	  calibration	  was	  completed,	  the	  
researcher	  guided	  the	  participant	  to	  the	  entrance	  of	  CUshop™.	  The	  participant	  was	  
handed	  a	  shopping	  list	  and	  instructed	  to	  shop	  for	  each	  item	  on	  the	  list	  as	  they	  normally	  
would	  in	  a	  grocery	  store.	  When	  the	  participant	  was	  ready	  to	  make	  a	  selection,	  they	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were	  instructed	  to	  write	  the	  corresponding	  product	  purchasing	  number	  in	  the	  related	  
white	  box	  on	  the	  shopping	  list.	  Participants	  were	  also	  asked	  not	  to	  touch	  any	  of	  the	  
products.	  When	  a	  participant	  finished	  shopping,	  they	  were	  asked	  to	  complete	  a	  short	  
survey	  consisting	  of	  demographic	  and	  preference	  questions.	  
	  
Eye	  Tracking	  Metrics	  
Three	  eye	  tracking	  metrics	  were	  studied	  to	  determine	  participant	  attention	  to	  
packaging.	  The	  metrics	  collected	  were	  time	  to	  first	  fixation	  (TTFF),	  total	  fixation	  duration	  
(TFD)	  and	  fixation	  count	  (FC).	  TTFF	  is	  the	  time	  (in	  seconds)	  it	  took	  a	  participant	  to	  first	  
fixate	  on	  an	  AOI	  after	  entering	  the	  surrounding	  area	  (approximately	  2.5	  m).	  TFD	  is	  the	  
total	  time	  in	  seconds	  a	  participant	  fixated	  on	  a	  particular	  AOI.	  FC	  is	  the	  number	  of	  
fixations	  within	  a	  particular	  AOI.	  
	  
Statistical	  Analysis	  
For	  eye	  tracking	  data	  analysis,	  a	  one-­‐factor	  analysis	  of	  variance	  (ANOVA)	  test	  was	  
performed	  between	  the	  stimuli	  in	  each	  condition.	  This	  ANOVA	  test	  was	  conducted	  for	  
each	  of	  the	  eye-­‐tracking	  metrics	  being	  measured.	  An	  independent	  t-­‐test	  was	  used	  to	  
compare	  data	  of	  the	  altered	  stimuli	  (display	  tray	  added)	  between	  conditions	  one	  and	  
two.	  Recorded	  eye	  movement	  data	  was	  exported	  from	  Tobii	  Studio	  and	  statistically	  
analyzed	  using	  SPSS	  software.	  A	  95%	  confidence	  interval	  was	  used	  for	  all	  applicable	  
statistical	  analyses.	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Eye	  Tracking	  Results	  and	  Statistics	  
Independent	  t-­‐tests	  were	  performed	  between	  day	  1	  and	  day	  2	  of	  the	  altered	  stimuli	  
(Dasani	  Mixed	  Berry	  and	  Kroger	  Tomatoes).	  This	  test	  showed	  no	  significance	  in	  any	  
metric	  between	  the	  two	  conditions	  for	  either	  stimulus	  (Table	  1	  and	  2).	  	  Figures	  18,	  19	  
and	  20	  chart	  TTFF,	  TFD	  and	  FC	  information	  respectively	  for	  both	  liquid	  water	  flavoring	  
and	  tomatoes.	  A	  black	  bar	  separates	  the	  two	  product	  categories.	  	  
	  
Table	  1.	  t-­‐test	  table	  of	  p-­‐values	  for	  TTFF,	  TFD	  and	  FC	  between	  Dasani	  Mixed	  Berry	  water	  







Levene's Test for Equality of 
Variances t-test for Equality of Means





TTFF Equal variances 
assumed
Equal variances not 
assumed
TFD Equal variances 
assumed
Equal variances not 
assumed
FC Equal variances 
assumed
Equal variances not 
assumed
3.118 .115 .087 8 .933 .49750 5.69835
.075 3.809 .944 .49750 6.64714
.065 .806 - .311 8 .764 - .63250 2.03501
- .297 5.580 .777 - .63250 2.13092
.225 .648 - .319 8 .758 -1.25000 3.91811
- .300 5.269 .776 -1.25000 4.16683
Independent Samples Test
t-test for Equality of Means
Std. Error 
Difference
95% Confidence Interval of 
the Difference
Lower Upper
TTFF Equal variances 
assumed
Equal variances not 
assumed
TFD Equal variances 
assumed
Equal variances not 
assumed
FC Equal variances 
assumed
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Table	  2.	  t-­‐test	  table	  of	  p-­‐values	  for	  TTFF,	  TFD	  and	  FC	  between	  Kroger	  tomatoes	  Day	  1	  




Figure	  18.	  TTFF	  chart	  for	  stimuli	  
	  
Independent Samples Test
Levene's Test for Equality of 
Variances t-test for Equality of Means





TTFF Equal variances 
assumed
Equal variances not 
assumed
TFD Equal variances 
assumed
Equal variances not 
assumed
FC Equal variances 
assumed
Equal variances not 
assumed
.058 .813 - .314 1 3 .758 - .77339 2.46295
- .313 12.453 .760 - .77339 2.47464
.048 .830 .604 1 3 .556 .47232 .78249
.620 12.300 .547 .47232 .76182
.014 .907 .601 1 3 .558 .85714 1.42720
.608 12.980 .553 .85714 1.40879
Independent Samples Test
t-test for Equality of Means
Std. Error 
Difference
95% Confidence Interval of 
the Difference
Lower Upper
TTFF Equal variances 
assumed
Equal variances not 
assumed
TFD Equal variances 
assumed
Equal variances not 
assumed
FC Equal variances 
assumed
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Figure	  19.	  TFD	  chart	  for	  stimuli	  
	  
	  
Figure	  20.	  FC	  chart	  for	  stimuli	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A	  one-­‐factor	  analysis	  of	  variance	  (ANOVA)	  on	  time	  to	  first	  fixation	  (TTFC)	  for	  both	  liquid	  
water	  flavoring	  and	  canned	  tomatoes	  revealed	  no	  significant	  difference	  among	  the	  
stimuli	  on	  either	  day	  one	  or	  day	  two.	  This	  was	  also	  consistent	  with	  total	  fixation	  
duration	  (TFD)	  and	  Fixation	  count	  (FC).	  The	  values	  for	  these	  tests	  can	  be	  seen	  in	  Table	  3	  
and	  4	  for	  liquid	  water	  flavoring	  and	  Table	  5	  and	  6	  for	  canned	  tomatoes.	  Heat	  maps	  of	  
aggregate	  fixation	  counts	  for	  all	  participants	  can	  be	  seen	  in	  Figures	  21-­‐24.	  A	  sample	  scan	  
path	  of	  a	  store	  shelf	  can	  be	  seen	  in	  Figure	  25.	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Table	  4.	  TTFF,	  TFD	  and	  FC	  ANOVA	  table	  between	  day	  2	  stimuli	  for	  liquid	  water	  flavoring	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Figure	  21.	  Aggregate	  heat	  map	  of	  liquid	  water	  flavoring	  without	  display	  tray	  
	  
	  
Figure	  22.	  Aggregate	  heat	  map	  of	  liquid	  water	  flavoring	  with	  display	  tray	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Figure	  23.	  Aggregate	  heat	  map	  of	  canned	  tomatoes	  without	  display	  tray	  
	  
	  
Figure	  24.	  Aggregate	  heat	  map	  of	  canned	  tomatoes	  with	  display	  tray	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Figure	  25.	  Sample	  scan	  path	  of	  liquid	  water	  flavoring	  
	  
Shopping	  List	  and	  Survey	  Results	  and	  Statistics	  
Purchasing	  decisions	  were	  tallied	  (Figure	  26)	  for	  liquid	  water	  flavoring.	  The	  target	  
product	  (Dasani	  Mixed	  Berry)	  was	  one	  of	  the	  three	  highest	  purchased	  products	  on	  day	  
one,.	  On	  day	  two	  Dasani	  Mixed	  Berry	  was	  one	  of	  the	  three	  products	  bought	  the	  least.	  
According	  to	  survey	  results,	  participants	  rarely	  purchased	  liquid	  water	  flavoring	  (Figure	  
27)	  and	  therefore	  many	  did	  not	  have	  a	  favorite	  brand	  (Figure	  28).	  Purchasing	  decision	  
for	  liquid	  water	  flavoring	  cannot	  be	  used	  to	  show	  the	  effectiveness	  of	  a	  display	  tray	  
because	  of	  the	  variability	  in	  flavors;	  participants	  picked	  their	  favorite	  flavor,	  not	  their	  
favorite	  display.	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Figure	  26.	  Shopping	  list	  selection	  results	  for	  liquid	  water	  flavoring	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Figure	  27.	  Participant	  liquid	  water	  flavoring	  buying	  frequency	  pie	  chart	  
	  
	  
Figure	  28.	  Participant	  liquid	  water	  flavoring	  brand	  preference	  pie	  chart	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Figure	  29	  shows	  participant	  purchase	  decisions	  for	  canned	  tomatoes.	  The	  target	  product	  
(Kroger	  tomatoes)	  was	  purchased	  the	  least.	  According	  to	  survey	  results,	  most	  
participants	  buy	  tomatoes	  monthly	  (Figure	  30).	  When	  they	  do	  buy	  tomatoes,	  50%	  say	  
they	  do	  not	  have	  a	  favorite	  brand	  but	  25%	  prefer	  Hunts	  and	  18%	  prefer	  Del	  Monte	  
(Figure	  31).	  It	  is	  possible	  that	  participants	  did	  not	  pick	  Kroger	  tomatoes	  because	  it	  was	  
an	  unfamiliar	  name	  opposed	  to	  using	  “Great	  Value”	  or	  another	  local	  store	  brand.	  
	  
	  
Figure	  29.	  Shopping	  list	  selection	  results	  for	  canned	  tomatoes	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Figure	  30.	  Participant	  canned	  tomatoes	  buying	  frequency	  pie	  chart	  
	  
	  
Figure	  31.	  Participant	  canned	  tomatoes	  preference	  pie	  chart	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In	  the	  survey,	  participants	  were	  asked	  what	  factors	  influence	  their	  purchasing	  choices	  
(Figure	  32).	  It	  should	  be	  noted	  that	  the	  factors	  to	  the	  right	  of	  the	  black	  bar	  were	  written	  
in	  using	  the	  ‘other’	  option;	  display	  was	  the	  least	  chosen	  factors	  of	  the	  presented	  
options.	  Figure	  33	  shows	  the	  results	  of	  the	  question	  “Would	  you	  perceive	  a	  product	  in	  a	  
display	  tray	  as	  higher	  quality	  than	  a	  product	  not	  in	  a	  display	  tray?”	  81%	  of	  participants	  
said	  no,	  a	  display	  tray	  does	  not	  increase	  perceived	  quality.	  
	  
	  
Figure	  32.	  Influential	  factors	  in	  purchase	  decision	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Figure	  33.	  Perceived	  quality	  pie	  chart	  
	  
Conclusions	  
Research	  presented	  compared	  the	  participant	  preference	  of	  products	  in	  a	  display	  tray	  to	  
products	  not	  in	  a	  display	  tray	  in	  two	  different	  product	  categories.	  	  The	  results	  of	  this	  
pilot	  study	  indicate	  that	  the	  presence	  of	  a	  display	  tray	  has	  no	  effect	  on	  participant	  
behavior	  in	  either	  product	  category;	  significant	  eye	  tracking	  data	  was	  not	  found	  for	  time	  
to	  first	  fixation,	  total	  fixation	  duration	  or	  fixation	  count.	  These	  results	  are	  consistent	  
with	  the	  survey	  data	  that	  the	  presence	  of	  a	  display	  tray	  does	  not	  affect	  participant	  
perception	  of	  the	  product.	  However,	  it	  should	  be	  noted	  that	  during	  the	  experiment	  
there	  were	  numerous	  errors	  resulting	  in	  a	  loss	  of	  eye	  tracking	  data,	  as	  well	  an	  
inadequate	  participant	  pool.	  Some	  errors	  consisted	  of	  IR	  markers	  falling	  from	  their	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position,	  participants	  stepping	  too	  close	  to	  the	  shelves	  preventing	  accurate	  eye	  tracking	  
as	  well	  as	  participants	  selecting	  the	  wrong	  item	  on	  their	  shopping	  list.	  Additionally,	  this	  
study	  may	  have	  been	  influenced	  by	  brand	  loyalty	  –	  fictitious	  brands	  should	  be	  utilized	  to	  
reduce	  selection	  bias	  
	  
Either	  outcome	  of	  this	  type	  of	  study	  would	  be	  desirable,	  which	  is	  why	  an	  improved	  
study	  with	  better-­‐controlled	  variables	  and	  60	  participants	  will	  be	  conducted.	  This	  will	  
enable	  more	  definitive	  conclusions	  to	  be	  formed.	  If	  participants	  are	  found	  to	  prefer	  
products	  in	  a	  display	  tray,	  it	  will	  justify	  the	  cost	  many	  companies	  already	  encounter.	  On	  
the	  other	  hand,	  if	  it	  is	  shown	  that	  participants	  do	  not	  significantly	  purchase	  or	  fixate	  on	  
display	  trays,	  companies	  who	  do	  not	  require	  the	  tray	  for	  distribution	  can	  rethink	  their	  
decision	  and	  potentially	  reduce	  cost.	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CHAPTER	  FOUR	  
MATERIALS	  AND	  METHODS	  
	  
Objectives	  
The	  purpose	  of	  this	  research	  was	  to	  determine	  if	  display	  trays	  have	  a	  significant	  impact	  
on	  consumer	  preference:	  does	  putting	  a	  product	  in	  a	  display	  tray	  attract	  more	  attention	  
from	  a	  consumer	  and	  are	  consumers	  more	  likely	  to	  purchase	  a	  product	  in	  a	  display	  tray	  
versus	  a	  similar	  product	  not	  in	  a	  display	  tray?	  	  
	  
Participants	  
The	  study	  had	  a	  total	  of	  65	  participants.	  Anyone	  who	  has	  grocery	  shopped	  was	  able	  to	  
participate.	  Eye	  tracking	  data	  from	  only	  60	  participants	  could	  be	  used	  due	  to	  less	  than	  
ideal	  calibration	  scores.	  In	  accordance	  with	  IRB	  protocol,	  an	  identification	  number	  for	  
reference	  purposes	  was	  given	  to	  each	  individual.	  Participants	  were	  offered	  a	  chance	  to	  
win	  a	  gift	  card	  for	  participating	  in	  the	  study.	  Participants	  were	  informed	  that	  they	  did	  
not	  have	  to	  participate	  in	  the	  study	  and	  that	  they	  could	  leave	  at	  any	  time.	  The	  average	  
age	  range	  of	  participants	  was	  29	  with	  an	  overall	  age	  range	  of	  17	  –	  65.	  There	  were	  29	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Retail	  Audit	  
A	  retail	  audit	  was	  conducted	  at	  the	  Wal-­‐Mart	  located	  in	  Central,	  SC	  and	  the	  Target	  
located	  in	  Anderson,	  SC	  to	  determine	  common	  or	  standard	  tray	  sizes	  in	  different	  
product	  categories.	  The	  categories	  that	  were	  observed	  were	  pet	  care,	  home	  
improvement,	  cleaning	  supplies	  and	  canned	  tomatoes.	  	  The	  tomato	  and	  cleaning	  
product	  categories	  were	  audited	  because	  they	  are	  the	  product	  categories	  of	  the	  tested	  
stimuli.	  Pet	  care	  and	  home	  improvement	  were	  also	  audited	  because	  there	  are	  a	  variety	  
of	  tray	  and	  product	  heights	  among	  the	  various	  items	  enabling	  a	  better	  understanding	  of	  
display	  tray	  design.	  For	  the	  audit,	  the	  height	  of	  the	  product	  in	  a	  display	  tray	  was	  
measured,	  as	  was	  the	  front	  height	  of	  the	  tray.	  These	  values	  were	  recorded	  and	  then	  
averaged.	  The	  ratio	  of	  product	  height	  to	  tray	  height	  was	  calculated	  in	  attempt	  to	  
determine	  if	  product	  height	  was	  an	  influencing	  factor	  on	  the	  height	  of	  the	  display	  tray	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Table	  7.	  Tray	  height	  retail	  audit	  organized	  by	  product	  category	  
	  
Product	   Product	  Height	   Tray	  Height	  
Product	  to	  





Pet	  odor	  absorber	   5	   1.2	   0.240	  
Adams	  Flea	  and	  Tick	  Med	   6.8	   2	   0.294	  
Adams	  Flea	  and	  Tick	  Collar	   5	   2.5	   0.500	  
Fancy	  Feast	  Cat	  Food	   3	   2.25	   0.750	  
9lives	  Cat	  Food	   2.8	   1.5	   0.536	  
Friskies	  Cat	  Food	   4	   1.6	   0.400	  
Alpo	  Dog	  Food	  13.2	  oz.	   4	   1.5	   0.375	  









t	   Brita	  Bottle	   9.75	   3	   0.308	  
Brita	  Filter	  Replacements	   5.375	   1.25	   0.233	  
Pur	  Filter	   5.5	   1.5	   0.273	  
Smoke	  Humo	   7.5	   2.5	   0.333	  
Armor	  All	  Wipes	   8.375	   3	   0.358	  
Bug	  Scrubber	   6	   2.5	   0.417	  






Shout	  color	  catcher	   4.5	   1.75	   0.389	  
Resolve	  stain	  stick	   5.625	   1.5	   0.267	  
Cascade	  platinum	   8	   2.25	   0.281	  
Finish	  machine	  cleaner	   6	   2.25	   0.375	  
Finish	  Powerball	  25	  ct	   6.5	   2	   0.308	  
Finish	  Powerball	  45	  ct	   9.25	   2	   0.216	  
Off	  clip	  on	  refills	   6	   1.5	   0.250	  






Hunt	  tomatoes	   4.375	   1.5	   0.343	  
DelMonte	  Tomatoes	   4.375	   1.5	   0.343	  
Heinz	  Tomatoes	   4.375	   1.5	   0.343	  
Great	  Value	  Tomatoes	   4.375	   1.5	   0.343	  
Contadina	  Tomatoes	   4.375	   1.5	   0.343	  
	  
Cleaning	  Products	  Average	  
	  




1.5	   0.343	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Stimulus	  Package	  Design	  
Two	  different	  products	  were	  utilized	  in	  the	  study:	  liquid	  dish	  soap	  and	  canned	  diced	  
tomatoes.	  Canned	  tomatoes	  are	  commonly	  found	  in	  a	  display	  tray	  while	  dish	  soap	  is	  
not.	  The	  benefit	  of	  testing	  dish	  soap,	  a	  product	  not	  commonly	  found	  in	  a	  display	  tray,	  is	  
the	  opportunity	  to	  observe	  participant	  behavior	  when	  faced	  with	  something	  unexpected	  
and	  uncommon;	  this	  may	  potentially	  act	  as	  a	  true	  indicator	  of	  the	  impact	  of	  a	  display	  
tray.	  	  
	  
Based	  on	  feedback	  from	  the	  pilot	  study,	  it	  was	  determined	  that	  national	  and	  store	  
brands	  should	  not	  be	  used	  in	  the	  experiment	  because	  they	  may	  bias	  participant	  
preference.	  	  Instead,	  two	  fictitious	  brands	  were	  created	  with	  similar	  designs	  for	  each	  
product,	  controlling	  branding	  and	  package	  structure.	  The	  designs	  were	  created	  to	  
parallel	  those	  in	  the	  market	  thus	  minimizing	  participant	  confusion	  and	  increasing	  
recognition.	  Two	  designs	  were	  created	  for	  each	  product	  to	  force	  the	  participants	  to	  
make	  a	  selection	  and	  utilize	  expletory	  search	  opposed	  to	  given	  a	  specific	  task	  enabling	  
the	  use	  of	  goal-­‐directed	  search.	  Goal-­‐directed	  search	  would	  not	  be	  informative	  of	  
whether	  or	  not	  a	  participant	  prefers	  a	  product	  in	  a	  display	  tray	  over	  one	  placed	  directly	  
on	  store	  shelf.	  The	  dish	  soap	  label	  was	  created	  to	  fit	  an	  Ultra	  Gain	  bottle	  while	  the	  
tomatoes	  were	  created	  to	  fit	  a	  standard	  14.5-­‐ounce	  can.	  	  The	  created	  stimuli	  can	  be	  
seen	  in	  Figures	  34-­‐37.	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Figure	  34.	  Suds	  dish	  soap	  stimuli	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Figure	  35.	  Zuds	  dish	  soap	  stimuli	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Figure	  36.	  Debbie’s	  canned	  tomatoes	  stimuli	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Dish	  soap	  exists	  within	  the	  cleaning	  product	  category.	  Based	  on	  the	  retail	  audit	  above,	  
the	  average	  height	  of	  a	  display	  tray	  for	  cleaning	  products	  was	  1.9	  inches,	  while	  the	  
average	  product	  height	  to	  tray	  height	  tray	  ratio	  was	  calculated	  to	  be	  0.295.	  Should	  the	  
ratio	  be	  used,	  the	  dish	  soap	  would	  have	  a	  tray	  height	  of	  2.88	  inches	  (9.75	  inch	  product).	  
However,	  this	  is	  much	  larger	  than	  the	  heights	  of	  the	  other	  trays	  in	  the	  cleaning	  product	  
category,	  and	  therefore	  the	  tray	  design	  is	  based	  on	  the	  category	  average	  of	  1.9	  inches.	  
The	  tomato	  category	  had	  consistent	  values	  among	  all	  products	  at	  1.5	  inches	  for	  the	  tray	  
height	  and	  0.343	  for	  the	  ratio	  value,	  thus	  1.5	  inches	  was	  used.	  	  
	  
The	  other	  dimensions	  of	  the	  tray	  were	  based	  on	  product	  size.	  The	  number	  of	  products	  
chosen	  for	  display	  was	  determined	  by	  lining	  up	  products	  to	  fill	  at	  least	  12	  inches	  of	  
space,	  enabling	  accurate	  eye-­‐tracking	  data.	  Both	  trays	  were	  designed	  to	  be	  two	  
products	  deep	  in	  the	  shelf.	  The	  dish	  soap	  tray	  was	  designed	  to	  hold	  a	  pattern	  of	  4	  across	  
by	  2	  deep	  coming	  to	  a	  size	  of	  16.5	  inches	  x	  4.5	  inches.	  The	  tomato	  tray	  had	  a	  pattern	  of	  
5	  across	  and	  2	  deep	  coming	  to	  a	  size	  of	  14.75	  inches	  x	  6.125	  inches.	  The	  graphics	  on	  the	  
trays	  were	  designed	  to	  be	  consistent	  with	  that	  of	  the	  design	  stimulus.	  The	  dish	  soap	  tray	  
can	  be	  seen	  in	  Figure	  38	  and	  the	  canned	  tomato	  tray	  in	  Figure	  39.	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Figure	  38.	  Dish	  soap	  tray	  stimuli	  
	  
	  
Figure	  39.	  Canned	  tomato	  tray	  stimuli	  
	  
12-­‐point	  solid	  bleached	  sulfate	  (SBS)	  paperboard	  was	  used	  to	  create	  the	  can	  labels.	  A	  
white	  pressure	  adhesive	  film	  was	  used	  to	  create	  the	  dish	  soap	  labels.	  Both	  trays	  were	  
created	  on	  clay	  coated	  E	  flute.	  A	  Roland	  VersaUV	  LEJ-­‐640	  was	  used	  to	  print	  all	  packages	  
and	  an	  Esko	  Kongsberg	  iXL44	  was	  used	  to	  cut	  and	  score	  all	  packages.	  Packages	  were	  
then	  assembled	  and	  placed	  in	  the	  retail	  environment.	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Eye	  Tracking	  and	  Apparatus	  
Tobii	  eye	  tracking	  glasses	  were	  used	  to	  record	  eye	  movements	  in	  the	  study.	  The	  eye	  
tracking	  glasses	  are	  monocular	  video-­‐based	  pupil	  and	  corneal	  reflection	  glasses,	  
sampling	  from	  the	  right	  eye.	  They	  have	  a	  sampling	  rate	  of	  30	  Hz	  with	  a	  56°	  x	  40°	  
recording	  visual	  angle.	  The	  glasses	  plug	  into	  a	  Tobii	  Recording	  Assistant,	  which	  gathers	  




Figure	  40.	  Tobii	  eye	  tracking	  glasses	  with	  Recording	  Assistant	  
Retrieved	  from	  Tobii,	  2013,	  http://www.tobii.com/en/eye-­‐tracking-­‐
research/global/products/hardware/tobii-­‐glasses-­‐eye-­‐tracker/	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The	  Recording	  Assistant	  gathered	  the	  eye-­‐tracking	  data,	  as	  well	  as	  a	  video	  of	  the	  
participant’s	  visual	  field.	  Tobii	  Studio,	  the	  supporting	  software,	  was	  used	  to	  analyze	  and	  
aggregate	  data	  for	  all	  eye-­‐tracking	  metrics.	  Infrared	  (IR)	  markers	  (Figure	  41)	  were	  used	  
in	  conjunction	  with	  the	  glasses	  and	  Recording	  Assistant	  to	  define	  areas	  of	  analysis	  (AOA)	  
in	  the	  viewing	  field.	  An	  AOA	  is	  defined	  as	  a	  2D	  plane	  created	  by	  the	  placement	  of	  four	  or	  
more	  IR	  markers.	  Within	  these	  AOA’s	  are	  areas	  of	  interest	  (AOI)	  that	  are	  used	  to	  
produce	  visualizations	  and	  statistics	  to	  help	  analyze	  specific	  items	  of	  a	  store	  shelf.	  These	  
AOI’s	  were	  specified	  in	  the	  Tobii	  Studio	  software	  using	  a	  ‘snapshot’	  taken	  with	  the	  Tobii	  
glasses	  that	  reference	  the	  location	  of	  the	  IR	  markers.	  Figures	  42-­‐45	  show	  AOI’s	  for	  
scenarios	  the	  tested,	  not	  including	  the	  mirrored	  scenarios.	  IR	  markers	  were	  also	  used	  for	  
the	  calibration	  of	  the	  eye	  tracking	  glasses.	  
	  
	  
Figure	  41.	  Tobii	  IR	  markers	  
Retrieved	  from	  Tobii,	  2013,	  http://www.tobii.com/en/eye-­‐tracking-­‐
research/global/products/hardware/tobii-­‐glasses-­‐eye-­‐tracker/	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Figure	  42.	  AOI’s	  for	  dish	  soap	  packages	  when	  no	  display	  tray	  is	  present	  
	  
	  
Figure	  43.	  AOI’s	  for	  dish	  soap	  packages	  when	  a	  display	  tray	  is	  present	  
	  
	  
Figure	  44.	  AOI’s	  for	  canned	  tomato	  packages	  when	  no	  display	  tray	  is	  present	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Figure	  45.	  AOI’s	  for	  canned	  tomato	  packages	  when	  no	  display	  tray	  is	  present	  
	  
Calibration	  
Calibration	  of	  the	  Tobii	  eye	  tracking	  glasses	  uses	  the	  Recording	  Assistant	  and	  one	  IR	  
marker.	  Participants	  were	  asked	  to	  place	  the	  glasses	  on	  their	  face	  and	  look	  straight	  
ahead	  at	  a	  wall	  one	  meter	  away,	  allowing	  the	  instrument	  to	  find	  the	  location	  of	  their	  
right	  pupil.	  The	  Recording	  Assistant	  then	  displayed	  a	  3	  x	  3	  grid	  for	  the	  experimenter	  to	  
reference.	  The	  participant	  was	  asked	  to	  follow	  the	  IR	  marker	  with	  their	  eyes	  while	  
keeping	  their	  head	  still.	  The	  experimenter	  placed	  the	  IR	  marker	  on	  the	  wall	  moving	  to	  
each	  reference	  point,	  aligning	  with	  the	  Recording	  Assistant.	  Once	  the	  Recording	  
Assistant	  successfully	  found	  the	  participant’s	  pupil	  at	  each	  of	  the	  points,	  the	  ‘Record’	  
button	  on	  the	  Recording	  Assistant	  was	  pressed	  to	  begin	  gathering	  data.	  
	  
Experimental	  Design	  
The	  experiment	  took	  place	  in	  a	  simulated	  shopping	  environment	  called	  CUshop™,	  
located	  at	  the	  Sonoco	  Institute	  of	  Packaging	  Design	  and	  Graphics	  at	  Clemson	  University	  
in	  Clemson,	  South	  Carolina.	  The	  shopping	  environment	  is	  composed	  of	  gondola	  shelving,	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refrigerators,	  produce	  stands	  and	  signage	  to	  create	  an	  immersive	  atmosphere.	  Number	  
tags	  were	  placed	  on	  the	  shelves	  below	  each	  product	  to	  enable	  participants	  to	  define	  
which	  item	  they	  preferred.	  Pricing	  was	  eliminated	  in	  the	  study.	  Shopping	  lists	  (Figure	  46)	  
were	  created	  for	  participants	  to	  write	  down	  their	  purchase	  selection	  while	  in	  the	  
shopping	  environment.	  Pasta	  and	  cookies	  were	  used	  as	  filler	  product	  to	  distract	  
participants	  from	  the	  research	  objective.	  The	  order	  of	  the	  items	  on	  the	  list	  was	  
randomized.	  
	  
Dish	  soap	  and	  canned	  tomato	  stimuli	  had	  a	  2	  (products)	  x	  1	  (display	  tray)	  experimental	  
design.	  The	  study	  lasted	  2	  days.	  The	  first	  day	  was	  for	  testing	  control	  conditions	  in	  which	  
no	  products	  were	  in	  a	  display	  tray	  (Figure	  47	  and	  49).	  	  Product	  placement	  was	  mirrored	  
on	  the	  shelves	  mid	  day.	  	  The	  second	  day	  was	  for	  testing	  Suds	  dish	  soap	  and	  Debbie’s	  
canned	  tomatoes	  in	  a	  display	  tray	  (Figure	  48	  and	  Figure	  50).	  Product	  placement	  was	  
mirrored	  on	  the	  shelves	  mid	  day.	  30	  participants	  were	  tested	  in	  each	  condition.	  All	  
stimuli	  were	  placed	  side	  by	  side	  at	  eye	  level	  to	  achieve	  maximum	  eye	  tracking	  accuracy.	  
The	  shelves	  remained	  fully	  stocked	  with	  the	  products	  straight	  and	  organized	  throughout	  
the	  whole	  study.	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Figure	  47.	  Control	  shelf	  scenario	  for	  dish	  soap	  
	  
	  
Figure	  48.	  Variable	  shelf	  scenario	  for	  dish	  soap	  
	  
	  
Figure	  49.	  Control	  shelf	  scenarios	  for	  canned	  tomatoes	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Figure	  50.	  Day	  2	  shelf	  scenarios	  for	  canned	  tomatoes	  
	  
Procedure	  
Each	  participant	  who	  agreed	  to	  participate	  in	  this	  study	  was	  informed	  that	  it	  would	  take	  
approximately	  8	  minutes	  and	  that	  they	  could	  end	  at	  any	  time.	  Once	  a	  participant	  gave	  
consent,	  the	  researcher	  escorted	  them	  to	  the	  calibration	  area.	  After	  calibration	  was	  
completed,	  the	  researcher	  lead	  the	  participant	  to	  the	  entrance	  of	  CUshop™	  where	  they	  
were	  handed	  a	  shopping	  list	  and	  instructed	  to	  shop	  for	  each	  item	  on	  the	  list	  as	  they	  
would	  normally.	  When	  the	  participant	  made	  a	  selection,	  they	  were	  instructed	  to	  write	  
the	  corresponding	  product	  purchasing	  number	  in	  the	  related	  white	  box	  on	  the	  shopping	  
list.	  Participants	  were	  asked	  not	  to	  touch	  any	  of	  the	  products	  and	  to	  stay	  behind	  the	  
black	  line	  on	  the	  ground	  (Figure	  51),	  in	  order	  to	  achieve	  optimum	  eye	  tracking	  data.	  
When	  a	  participant	  finished	  shopping,	  they	  were	  asked	  to	  complete	  a	  short	  survey	  
consisting	  of	  demographic	  questions	  as	  well	  as	  preference	  questions.	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Figure	  51.	  Black	  ‘do	  not	  cross’	  line	  on	  the	  ground	  of	  CUshop™	  
	  
Eye	  Tracking	  Metrics	  
Three	  eye	  tracking	  metrics	  from	  Tobii	  Studio	  were	  studied	  to	  determine	  participant	  
preference.	  The	  metrics	  collected	  were	  time	  to	  first	  fixation	  (TTFF),	  total	  fixation	  
duration	  (TFD)	  and	  fixation	  count	  (FC).	  TTFF	  was	  defined	  as	  the	  time	  (in	  seconds)	  it	  took	  
a	  participant	  to	  first	  fixate	  on	  an	  AOI	  after	  entering	  the	  surrounding	  area	  (approximately	  
2.5	  m).	  TFD	  was	  defined	  as	  the	  total	  time	  in	  seconds	  a	  participant	  fixated	  on	  a	  particular	  
AOI.	  FC	  was	  defined	  as	  the	  number	  of	  fixations	  on	  a	  particular	  AOI.	  
	  
Statistical	  Analysis	  
For	  eye	  tracking	  data	  analysis,	  an	  independent	  t-­‐test	  was	  performed	  between	  the	  two	  
stimuli	  each	  day.	  This	  t-­‐test	  was	  conducted	  with	  the	  data	  for	  each	  of	  the	  eye	  tracking	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metrics	  being	  measured	  (TTFF,	  TFD	  and	  FC).	  An	  independent	  t-­‐test	  was	  also	  conducted	  
to	  compare	  data	  between	  the	  control	  and	  variable	  conditions	  of	  each	  product.	  Recorded	  
eye	  movement	  data	  was	  exported	  from	  Tobii	  Studio	  and	  statistically	  analyzed	  in	  SPSS.	  A	  
95%	  confidence	  interval	  was	  used	  for	  all	  applicable	  statistical	  analyses.	  
	  
Shopping	  list	  data	  was	  analyzed	  with	  a	  chi-­‐square	  test	  of	  independence,	  comparing	  
stimuli	  to	  determine	  significance	  between	  products	  in	  a	  display	  tray	  and	  those	  not.	  This	  
type	  of	  test	  was	  used	  because	  shopping	  list	  results	  are	  categorical	  rather	  than	  numerical	  
for	  the	  populations.	  
 
  
  66 
CHAPTER	  FIVE	  
RESULTS	  AND	  DISCUSSION	  
	  
A	  total	  of	  65	  participants	  volunteered	  to	  participate	  in	  the	  study;	  5	  subjects	  had	  
unmeasured	  eye	  tracking	  metrics	  due	  to	  a	  weak	  calibration	  and	  were	  discarded	  from	  
data	  analysis.	  A	  weak	  calibration	  is	  not	  uncommon	  for	  eye-­‐tracking	  devices;	  this	  can	  be	  
caused	  by	  the	  shape	  and	  structure	  of	  the	  participant’s	  facial	  features,	  the	  color	  of	  their	  
eyes	  or	  the	  need	  for	  prescription	  glasses	  to	  be	  worn.	  	  Shopping	  list	  data	  was	  analyzed	  
for	  all	  65	  participants,	  however	  some	  responses	  were	  discarded	  due	  to	  selection	  outside	  
the	  prompted	  product	  category.	  Survey	  data	  for	  all	  65	  participants,	  was	  analyzed.	  
Recorded	  eye	  movement	  data	  was	  exported	  from	  Tobii	  Studio	  and	  statistically	  analyzed	  
in	  SPSS.	  A	  95%	  confidence	  interval	  was	  used	  for	  all	  statistical	  analyses.	  
	  
Eye	  Tracking	  Results	  and	  Statistics	  
Table	  8	  shows	  the	  average	  values	  for	  time	  to	  first	  fixation,	  total	  fixation	  duration	  and	  
fixation	  count	  for	  both	  the	  dish	  soap	  and	  canned	  tomatoes	  stimuli.	  Figures	  52,	  53	  and	  54	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Table	  8.	  Average	  values	  for	  TTFF,	  TFD	  and	  FC	  for	  all	  stimuli	  





















1.4	   0.82	   0.6	   0.8	  
With	  Display	  
Tray	  Present	  






1.57	   1.66	   2.54	   2.18	  
With	  Display	  
Tray	  Present	  






5.04	   4.29	   7	   5.95	  
With	  Display	  
Tray	  Present	  
4.70	   5.43	   2.58	   4.86	   7.56	   5.14	   4.83	   5.90	  
	  
The	  AOI’s	  for	  the	  stimuli	  in	  a	  display	  tray	  were	  split	  to	  determine	  eye-­‐tracking	  data	  for	  
the	  display	  tray	  only	  (tray),	  the	  product	  only	  (prdt)	  and	  the	  two	  pieces	  as	  a	  whole	  (total).	  	  	  
15	  shows	  missing	  eye-­‐tracking	  data	  to	  sample	  from	  the	  smaller	  AOI’s,	  thus	  what	  was	  
measured	  had	  a	  higher	  impact	  on	  the	  average	  value.	  This	  could	  potentially	  explain	  why	  
the	  ‘total’	  numbers	  may	  not	  coordinate	  with	  the	  ‘prdt’	  and	  ‘tray’	  measurements.	  
	  
  68 
In	  both	  product	  categories	  it	  took	  longer	  for	  participants	  to	  first	  fixate	  on	  the	  product	  in	  
a	  display	  tray	  compared	  to	  when	  it	  was	  not.	  Suds	  dish	  soap	  averaged	  1.4	  seconds	  out	  of	  
a	  display	  tray	  and	  2.29	  seconds	  in	  one	  and	  0.6	  seconds	  out	  of	  a	  tray	  and	  1.55	  seconds	  
when	  in	  a	  tray	  for	  Debbie’s	  tomatoes.	  Additionally,	  products	  were	  fixated	  on	  for	  a	  
longer	  period	  of	  time	  and	  a	  greater	  length	  of	  time	  when	  not	  in	  a	  display	  tray	  for	  both	  
dish	  soap	  and	  canned	  tomatoes.	  The	  data	  of	  the	  products	  not	  in	  display	  trays	  remained	  
consistent	  between	  the	  two	  testing	  conditions.	  
	  
Participants	  required	  0.60	  seconds	  to	  fixate	  on	  Zuds	  dish	  soap	  but	  2.29	  seconds	  to	  first	  
fixate	  on	  Suds	  dish	  soap	  while	  in	  a	  display	  tray.	  It	  is	  interesting	  to	  notice	  that	  the	  
participant	  first	  fixates	  on	  the	  product	  (0.94	  seconds)	  opposed	  to	  the	  display	  tray	  (1.49	  
seconds)	  when	  display	  trays	  are	  intended	  to	  attract	  attention.	  It	  took	  an	  average	  of	  0.63	  
seconds	  to	  fixate	  on	  Debbie’s	  tomatoes	  and	  1.67	  seconds	  to	  fixate	  on	  the	  tray	  while	  only	  
taking	  0.81	  seconds	  to	  look	  at	  Robert’s	  tomatoes.	  
	  
In	  the	  case	  of	  Suds	  dish	  soap,	  the	  display	  tray	  was	  fixated	  on	  for	  a	  longer	  time	  that	  the	  
product	  (1.81	  seconds	  and	  1.65	  seconds	  respectively).	  This	  was	  not	  the	  case	  with	  
Debbie’s	  tomatoes	  where	  the	  participant	  fixated	  an	  average	  of	  1.78	  seconds	  on	  the	  tray	  
and	  2.46	  seconds	  on	  the	  product.	  	  This	  discrepancy	  might	  have	  occurred	  because	  on	  the	  
tray	  of	  the	  tomatoes	  read,	  in	  large	  letters,	  “diced	  tomatoes”	  informing	  the	  participant	  
quickly	  what	  they	  were	  looking	  at.	  However,	  it	  was	  in	  small	  writing	  that	  the	  dish	  soap	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tray	  said	  “dishwashing	  liquid”	  so	  the	  participant	  spent	  more	  time	  searching	  the	  product	  
label	  to	  determine	  their	  purchase	  decision.	  Similar	  to	  total	  fixation	  duration,	  the	  display	  
tray	  of	  Suds	  dish	  soap	  was	  fixated	  on	  a	  greater	  number	  of	  times	  than	  the	  product	  while	  
the	  opposite	  occurred	  for	  Debbie’s	  tomatoes.	  	  Again	  this	  may	  have	  been	  due	  to	  the	  size	  
of	  the	  text	  used	  to	  describe	  the	  product,	  causing	  the	  participant	  to	  look	  in	  different	  
places	  for	  the	  needed	  information.	  
	  
	  
Figure	  52.	  Time	  to	  first	  fixation	  chart	  for	  stimuli	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Figure	  53.	  Total	  fixation	  duration	  chart	  for	  stimuli	  
	  
Figure	  54.	  Fixation	  count	  chart	  for	  stimuli	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The	  presence	  of	  non-­‐overlapping	  error	  bars	  indicates	  the	  possibility	  of	  significance.	  
Looking	  at	  these	  charts	  there	  appears	  to	  be	  a	  chance	  of	  significance	  when	  comparing	  
TTFF	  between	  stimuli	  for	  both	  dish	  soap	  and	  canned	  tomatoes	  within	  the	  variable	  
conditions.	  	  Additionally,	  there	  is	  a	  prospect	  of	  significance	  when	  comparing	  TTFF	  of	  
Debbie’s	  tomatoes	  not	  in	  a	  tray	  to	  when	  in	  a	  tray.	  When	  comparing	  TFD	  of	  Suds	  and	  
Zuds	  dish	  soap	  in	  the	  variable	  conditions	  there	  is	  potential	  significance	  as	  well	  as	  when	  
comparing	  Suds	  and	  Debbie’s	  between	  their	  control	  and	  variable	  condition.	  Significance	  
for	  FC	  could	  potentially	  be	  seen	  when	  comparing	  Suds	  and	  Zuds	  dish	  soap	  in	  the	  variable	  
conditions	  and	  Suds	  dish	  soap	  in	  its	  control	  versus	  variable	  condition.	  
	  
	  To	  confirm	  or	  disprove	  significance,	  independent	  t-­‐tests	  were	  performed,	  comparing	  
TTFF,	  TFD	  and	  FC	  between	  the	  stimuli	  in	  each	  product	  category	  i.e.	  Suds	  and	  Zuds	  dish	  
soap	  and	  Debbie’s	  and	  Robert’s	  canned	  tomatoes.	  This	  was	  done	  for	  both	  the	  control	  
and	  variable	  testing	  conditions	  (Tables	  9	  and	  10).	  	  Additionally,	  independent	  t-­‐tests	  were	  
performed	  to	  statistically	  compare	  TTFF,	  TFD	  and	  FC	  of	  stimuli	  between	  their	  control	  
and	  variable	  conditions	  i.e.	  Suds	  day	  1	  and	  Suds	  day	  2,	  Zuds	  day	  1	  and	  Zuds	  day	  2,	  etc.	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Table	  9.	  t-­‐test	  table	  of	  p-­‐values	  for	  TTFF,	  TFD	  and	  FC	  between	  stimuli	  in	  control	  
conditions	  
	   	   Sig	  (2-­‐tailed)	  
Dish	  Soap	  
Time	  to	  First	  Fixation	   0.33	  
Total	  Fixation	  Duration	   0.864	  
Fixation	  Count	   0.532	  
Canned	  Tomatoes	  
Time	  to	  First	  Fixation	   0.523	  
Total	  Fixation	  Duration	   0.522	  
Fixation	  Count	   0.466	  
	  
Instances	  of	  significance	  are	  determined	  when	  the	  ‘Sig	  (2-­‐tailed)’	  value	  is	  less	  than	  0.05.	  	  
There	  was	  no	  significance	  found	  when	  comparing	  the	  two	  stimuli	  in	  the	  control	  
conditions	  for	  either	  product	  category.	  This	  is	  a	  desirable	  result.	  Due	  to	  the	  fact	  that	  
there	  was	  no	  significance,	  the	  introduction	  of	  one	  new	  factor	  (display	  tray)	  can	  be	  
deemed	  responsible	  for	  the	  cause	  of	  any	  created	  significance.	  
	  
Table	  10.	  t-­‐test	  table	  of	  p-­‐values	  for	  TTFF,	  TFD	  and	  FC	  between	  stimuli	  in	  variable	  
conditions	  
	   	   Sig	  (2-­‐tailed)	  
Dish	  Soap	  
Time	  to	  First	  Fixation	   0.008	  
Total	  Fixation	  Duration	   0.064	  
Fixation	  Count	   0.095	  
Canned	  Tomatoes	  
Time	  to	  First	  Fixation	   0.019	  
Total	  Fixation	  Duration	   0.126	  
Fixation	  Count	   0.16	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According	  to	  Table	  10,	  in	  conjunction	  with	  the	  values	  from	  Table	  8,	  Suds	  dish	  soap	  in	  a	  
display	  tray	  took	  significantly	  longer	  to	  first	  fixate	  on	  than	  Zuds	  dish	  soap	  (not	  in	  a	  tray).	  
Additionally,	  Debbie’s	  tomatoes	  in	  a	  display	  tray	  took	  a	  significantly	  longer	  to	  first	  fixate	  
on	  than	  Robert’s	  tomatoes	  (not	  in	  a	  tray).	  Both	  items	  in	  a	  display	  tray	  took	  longer	  to	  
fixate	  on	  than	  the	  alternate	  choice	  within	  the	  product	  category.	  This	  may	  have	  occurred	  
because	  the	  participant	  was	  overwhelmed	  by	  the	  presence	  of	  the	  tray	  and	  therefore	  
delayed	  looking	  at	  it.	  Another	  possibility	  is	  that	  the	  participant	  started	  their	  search	  with	  
a	  general	  idea	  of	  shape	  and	  colors	  to	  look	  for,	  in	  order	  to	  find	  the	  prompted	  product,	  
but	  the	  presence	  of	  the	  display	  tray	  delayed	  the	  recognition	  of	  the	  product.	  There	  was	  
no	  significance	  found	  for	  total	  fixation	  duration	  or	  fixation	  count,	  potentially	  indicating	  
that	  participants	  equally	  considered	  both	  products	  and	  were	  not	  immediately	  drawn	  to	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Table	  11.	  t-­‐test	  table	  of	  p-­‐values	  for	  TTFF	  TFD	  and	  FC	  between	  stimuli	  Day	  1	  and	  Day	  2	  
	   	   Sig	  (2-­‐tailed)	  
Suds	  
Time	  to	  First	  Fixation	   0.977	  
Total	  Fixation	  Duration	   0.012	  
Fixation	  Count	   0.008	  
Zuds	  
Time	  to	  First	  Fixation	   0.293	  
Total	  Fixation	  Duration	   0.695	  
Fixation	  Count	   0.814	  
Debbie's	  
Time	  to	  First	  Fixation	   0.031	  
Total	  Fixation	  Duration	   0.153	  
Fixation	  Count	   0.242	  
Robert's	  
Time	  to	  First	  Fixation	   0.529	  
Total	  Fixation	  Duration	   0.541	  
Fixation	  Count	   0.337	  
	  
According	  to	  Table	  11,	  in	  conjunction	  with	  the	  values	  from	  Table	  8,	  Debbie’s	  tomatoes	  
took	  significantly	  longer	  amount	  of	  time	  to	  first	  fixate	  on	  when	  in	  a	  display	  tray	  opposed	  
to	  when	  not.	  Again,	  this	  could	  be	  due	  to	  the	  tray	  causing	  delayed	  product	  recognition.	  
Additionally,	  Suds	  dish	  soap	  was	  fixated	  on	  for	  a	  longer	  amount	  of	  time	  and	  a	  greater	  
number	  of	  times	  when	  it	  was	  not	  in	  a	  display	  tray.	  The	  participant,	  needing	  to	  spend	  
longer	  periods	  of	  time	  differentiating	  Suds	  from	  Zuds	  dish	  soap	  when	  no	  display	  tray	  
was	  present,	  could	  have	  potentially	  caused	  this.	  If	  that	  were	  the	  case,	  this	  would	  
indicate	  that	  the	  display	  tray	  helped	  communicate	  to	  the	  participant	  what	  the	  product	  
was.	  Another	  possibility	  is	  that	  the	  participant	  simply	  did	  not	  care	  for	  the	  display	  tray	  
and	  therefor	  focused	  attention	  on	  Zuds	  dish	  soap.	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Heat	  maps	  of	  aggregate	  fixation	  counts	  from	  participants	  can	  be	  seen	  in	  Figures	  55-­‐62.	  	  
Figures	  55-­‐58	  are	  the	  samples	  in	  the	  control	  conditions	  while	  Figures	  59-­‐62	  are	  the	  
samples	  in	  the	  variable	  conditions.	  In	  the	  control	  condition	  there	  seems	  to	  be	  a	  greater	  
amount	  of	  fixations	  on	  the	  product	  in	  the	  right	  shelf	  position	  opposed	  to	  the	  left,	  even	  
with	  product	  rotation	  (indicating	  that	  participants	  preferred	  the	  shelf	  position	  not	  the	  
product).	  In	  the	  variable	  conditions,	  this	  also	  tended	  to	  be	  apparent	  but	  when	  the	  
display	  tray	  was	  in	  the	  left	  shelf	  position,	  the	  fixations	  were	  more	  evenly	  distributed.	  A	  
sample	  participant	  scan	  path	  based	  on	  fixations	  and	  saccades	  (Figure	  63).	  
	  
	  
Figure	  55.	  Aggregate	  heat	  map	  of	  dish	  soap	  in	  control	  conditions,	  layout	  1	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Figure	  56.	  Aggregate	  heat	  map	  of	  dish	  soap	  in	  control	  conditions,	  layout	  2	  
	  
	  
Figure	  57.	  Aggregate	  heat	  map	  of	  canned	  tomatoes	  in	  control	  conditions,	  layout	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Figure	  58.	  Aggregate	  heat	  map	  of	  canned	  tomatoes	  in	  control	  conditions,	  layout	  2	  
	  
	  
Figure	  59.	  Aggregate	  heat	  map	  of	  dish	  soap	  in	  variable	  conditions,	  layout	  1	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Figure	  60.	  Aggregate	  heat	  map	  of	  dish	  soap	  in	  variable	  conditions,	  layout	  2	  
	  
	  
Figure	  61.	  Aggregate	  heat	  map	  of	  canned	  tomatoes	  in	  variable	  conditions,	  layout	  1	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Figure	  62.	  Aggregate	  heat	  map	  of	  canned	  tomatoes	  in	  variable	  conditions,	  layout	  2	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Shopping	  List	  Results	  and	  Statistics	  
Purchase	  decisions	  were	  tallied	  and	  analyzed	  (Figure	  64).	  Some	  participants	  selected	  
items	  not	  within	  the	  prompted	  product	  category	  and	  therefore	  were	  discarded.	  In	  the	  
control	  conditions,	  Suds	  dish	  soap	  and	  Debbie’s	  tomatoes	  were	  purchased	  more	  
frequently	  than	  their	  competition,	  Zuds	  and	  Roberts.	  It	  is	  possible	  that	  Suds	  dish	  soap	  
was	  purchased	  more	  frequently	  than	  Zuds	  dish	  soap	  because	  the	  brand	  was	  more	  
realistic.	  Possible	  reasons	  for	  Debbie’s	  tomatoes	  to	  be	  more	  popular	  than	  Robert’s	  may	  
be	  that	  participants	  preferred	  the	  image	  on	  the	  can	  of	  Debbie’s	  tomatoes	  to	  Robert’s,	  or	  
perhaps	  participants	  had	  a	  preference	  towards	  gender	  (e.g.	  Debbie	  as	  female	  and	  
Robert	  as	  male).	  Once	  placed	  in	  a	  display	  tray,	  Suds	  dish	  soap	  and	  Debbie’s	  tomatoes	  
were	  both	  purchased	  less	  than	  when	  directly	  on	  store	  shelves,	  however	  this	  decrease	  in	  
purchasing	  selection	  was	  not	  statistically	  significant	  (Table	  12).	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Figure	  64.	  Shopping	  list	  selection	  results	  
	  
Shopping	  lists	  were	  statistically	  analyzed	  using	  a	  chi-­‐squared	  test	  for	  independence	  to	  
compare	  product	  selection	  within	  each	  product	  category	  in	  the	  control	  and	  variable	  
conditions	  as	  well	  as	  each	  stimulus	  across	  testing	  conditions	  (Table	  12).	  Only	  one	  
instance	  of	  significance	  (p	  <	  .05)	  was	  found;	  Debbie’s	  tomatoes	  were	  purchased	  
significantly	  more	  than	  Robert’s	  tomatoes	  when	  no	  display	  tray	  was	  present.	  Again,	  this	  
could	  have	  been	  due	  to	  participant	  preference	  of	  image	  or	  brand	  name.	  The	  presence	  of	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Table	  12.	  Chi-­‐squared	  test	  for	  independence	  comparing	  purchase	  decision	  of	  stimuli	  
	  
Pearson	  Chi-­‐Square	  
Suds	  v	  Zuds	  Control	  Conditions	   0.174	  
Debbie's	  v	  Robert's	  Control	  Conditions	   0.008	  
Suds	  v	  Zuds	  Variable	  Conditions	   0.396	  
Debbie's	  v	  Robert's	  Variable	  Conditions	   0.285	  
Suds	  Control	  Conditions	  v	  Suds	  Variable	  Conditions	   0.713	  
Zuds	  Control	  Conditions	  v	  Suds	  Variable	  Conditions	   1	  
Debbie’s	  Control	  Conditions	  v	  Suds	  Variable	  Conditions	   0.473	  




All	  subjects	  completed	  a	  short	  survey	  containing	  demographic,	  immersion	  and	  
preference	  questions	  after	  the	  study.	  In	  the	  survey,	  participants	  were	  asked	  what	  
factors	  influence	  their	  purchase	  choices	  during	  a	  shopping	  trip	  (Figure	  65).	  Price,	  brand	  
name	  and	  flavor	  were	  indicated	  as	  the	  most	  influential	  factors,	  whereas	  shelf	  position,	  
product	  display	  and	  legibility	  were	  the	  least.	  It	  is	  logical	  that	  factors	  pertaining	  to	  the	  
product	  have	  the	  most	  influence	  on	  purchase	  decision	  because	  consumers	  are	  
purchasing	  the	  product	  not	  the	  display.	  Participants	  were	  also	  asked	  if	  they	  would	  
perceive	  a	  product	  in	  a	  display	  tray	  as	  higher	  quality;	  20	  participants	  said	  yes	  a	  display	  
tray	  would	  increase	  perceived	  quality	  while	  45	  indicated	  a	  display	  tray	  has	  no	  affect	  
(Figure	  66).	  Based	  on	  participant	  feedback	  when	  leaving	  the	  study,	  some	  stated	  they	  
liked	  the	  display	  tray	  on	  one	  product	  and	  not	  the	  other,	  some	  stated	  they	  did	  not	  notice	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the	  tray	  and	  others	  said	  not	  to	  like	  it	  because	  it	  covers	  the	  product.	  Age	  and	  household	  
income	  of	  participants	  can	  be	  seen	  in	  Figures	  67	  and	  68	  respectively.	  	  The	  predominant	  
age	  range	  was	  21-­‐25	  and	  a	  household	  income	  of	  $0	  –	  $24,999.	  This	  demographic	  
suggests	  that	  the	  majority	  of	  participants	  were	  college	  students,	  so	  the	  results	  of	  this	  
study	  are	  more	  than	  likely	  indicative	  of	  a	  preference	  in	  a	  lower	  scale	  shopping	  
experience	  such	  as	  Wal-­‐Mart.	  This	  would	  align	  with	  the	  stimuli	  designs	  created	  using	  an	  
audit	  of	  Wal-­‐Mart	  and	  Target	  stores.	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Figure	  65.	  Influential	  factors	  of	  purchase	  decision	  on	  a	  normal	  shopping	  trip	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Figure	  66.	  Does	  a	  display	  tray	  increase	  perceived	  quality?	  
	  
	  
Figure	  67.	  Age	  range	  of	  participants	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Figure	  68.	  Household	  income	  of	  participants	  
 
  




The	  use	  of	  display	  trays	  is	  typical	  in	  the	  packaging	  industry.	  They	  are	  utilized	  to	  improve	  
shipping,	  decrease	  stocking	  time	  as	  well	  as	  to	  create	  extra	  space	  to	  advertise	  the	  
product	  and	  brand.	  Literature	  states	  that	  prior	  experimentation	  on	  point	  of	  purchase	  
marketing	  is	  unable	  to	  differentiate	  the	  effects	  of	  package	  display	  from	  opinions	  of	  
consumers’	  past	  product	  experiences	  as	  well	  as	  other	  environmental	  factors.	  
	  
In	  attempt	  to	  control	  environmental	  effects	  and	  brand	  bias,	  packaging	  was	  designed	  for	  
dish	  soap	  and	  canned	  tomatoes,	  which	  were	  tested	  in	  an	  immersive	  retail	  laboratory,	  
CUshop™.	  Eye-­‐tracking	  and	  survey	  data	  was	  collected	  and	  analyzed	  for	  the	  designed	  
products	  when	  placed	  into	  a	  display	  tray	  and	  when	  placed	  directly	  onto	  the	  retail	  shelf	  
to	  better	  understand	  the	  effects	  of	  this	  specific	  type	  of	  display.	  	  
	  
The	  hypothesis	  tested	  was	  that	  the	  presence	  of	  a	  display	  tray	  would	  decrease	  time	  to	  
first	  fixation	  while	  increasing	  total	  fixation	  duration,	  fixation	  count	  and	  purchasing	  
decision.	  This	  hypothesis	  was	  rejected,	  as	  significant	  results	  indicated	  an	  increase	  in	  
time	  to	  first	  fixation	  for	  both	  dish	  soap	  (p=0.008)	  and	  canned	  tomatoes	  (p=0.019)	  when	  
the	  tested	  packaging	  when	  placed	  into	  a	  display	  tray.	  Significance	  was	  not	  found	  
(p>0.05)	  for	  total	  fixation	  duration,	  fixation	  count	  or	  purchase	  decision	  when	  a	  display	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tray	  was	  introduced	  to	  the	  shopping	  environment.	  Additionally,	  survey	  results	  indicated	  
that	  69	  percent	  of	  participants	  did	  not	  perceive	  a	  product	  in	  a	  display	  tray	  as	  higher	  
quality	  and	  some	  noted	  that	  they	  simply	  did	  not	  like	  the	  display	  because	  it	  covers	  some	  
of	  the	  packaging.	  Overall,	  eye-­‐tracking	  data	  and	  purchase	  decision	  were	  consistent	  with	  
the	  survey	  results	  that	  the	  presence	  of	  a	  display	  tray	  does	  not	  seem	  to	  increase	  
consumer	  perception	  of	  or	  attention	  to	  a	  product.	  	  
	  
There	  are	  a	  few	  limitations	  to	  the	  study,	  which	  includes	  the	  self-­‐designed	  packaging	  and	  
perfectly	  stocked	  display	  trays.	  However,	  the	  study	  acts	  as	  an	  exploratory	  body	  of	  work	  
that	  raises	  question	  of	  the	  consumer-­‐declared	  value	  of	  display	  trays.	  While	  there	  are	  
many	  other	  practical	  reasons	  for	  display	  trays,	  in	  respect	  to	  consumer	  appeal,	  display	  
trays	  may	  not	  have	  an	  advantage	  over	  direct	  shelf	  stocking.	  	  
 
  




A	  limitation	  of	  this	  study	  was	  that	  the	  shelves	  of	  the	  retail	  environment	  were	  perfectly	  
stocked	  and	  organized	  at	  all	  times,	  whereas	  this	  is	  rarely	  the	  case	  in	  a	  retail	  
environment.	  However,	  similar	  methods	  could	  be	  used	  to	  do	  further	  research,	  observing	  
consumer	  attention	  and	  preference	  of	  display	  trays	  with	  product	  disorganized	  and	  
missing	  on	  shelves	  as	  if	  it	  has	  been	  sorted	  through	  and	  purchased.	  Another	  
improvement	  would	  be	  to	  choose	  a	  more	  realistic	  name	  than	  ‘Zuds’	  as	  well	  as	  create	  
more	  differences	  in	  the	  packages’	  design	  to	  improve	  product	  differentiation,	  but	  still	  
remaining	  similar	  to	  reduce	  design	  bias.	  
	  
Another	  potential	  study	  would	  compare	  a	  non-­‐printed	  kraft	  display	  tray	  with	  a	  printed	  
one	  using	  similar	  methodology,	  to	  determine	  if	  a	  plain	  kraft	  tray	  has	  more,	  less	  or	  equal	  
amount	  of	  influence	  on	  consumer	  attention	  and	  purchase	  decision	  when	  compared	  to	  a	  
printed	  display	  tray.	  	  
	  
Additionally,	  a	  study	  with	  a	  similar	  methodology	  could	  be	  conducted	  for	  a	  different,	  
more	  sophisticated	  type	  of	  PDQ	  display	  such	  as	  a	  pre-­‐pack	  shelf	  display.	  Such	  as	  study	  
would	  attempt	  to	  determine	  at	  what	  point	  a	  PDQ	  consistently	  and	  significantly	  attracts	  
consumer	  attention	  and	  elicits	  purchase	  decision.	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More	  relevant	  demographics	  could	  be	  tested	  to	  see	  if	  different	  participant	  attributes	  
have	  an	  influence	  on	  attention	  to	  display	  trays.	  Perhaps	  consumers	  from	  a	  household	  
with	  a	  higher	  income	  prefer	  the	  presence	  or	  absence	  of	  a	  display	  tray	  while	  consumers	  
from	  a	  lower	  income	  household	  prefers	  the	  opposite.	  
	  
Testing	  incidental	  fixations	  could	  also	  be	  used	  a	  measurement	  of	  PDQ	  effectiveness.	  
Consumers	  would	  not	  be	  specifically	  prompted	  to	  shop	  for	  the	  product	  in	  the	  PDQ	  but	  
eye-­‐tracking	  data	  would	  be	  collected	  to	  see	  if	  the	  product	  was	  looked	  at	  anyway	  and	  for	  
how	  long.	  This	  could	  be	  done	  for	  many	  PDQ	  styles	  and	  would	  help	  determine	  how	  
attentive	  consumers	  are	  to	  different	  PDQ	  types.	  
	  
While	  this	  study	  is	  limited	  to	  display	  trays,	  it	  can	  act	  as	  a	  foundation	  for	  future	  research	  
into	  the	  market	  effectiveness	  of	  point	  of	  purchased	  displays.	  Specific	  to	  display	  trays,	  
the	  question	  can	  be	  raised	  as	  to	  whether	  or	  not	  they	  encourage	  additional	  sales	  over	  
direct	  placement	  on	  shelving;	  however,	  further	  experimentation	  is	  required.	  With	  an	  
established	  methodology,	  more	  display	  types	  can	  be	  tested	  to	  determine	  their	  
effectiveness	  in	  the	  retail	  environment,	  helping	  to	  determine	  what	  is	  and	  is	  not	  
successful	  in	  gaining	  consumer	  attention	  and	  encouraging	  purchase.	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Appendix	  A:	  Raw	  Eye-­‐tracking	  Data	  
	  
Table	  13.	  Raw	  eye-­‐tracking	  data	  for	  control	  conditions	  
	  
Time	  to	  first	  fixation	   Total	  Fixation	  Duration	   Fixation	  Count	  
	   Suds	   Zuds	   Debbie	   Robert	   Suds	   Zuds	   Debbie	   Robert	   Suds	   Zuds	   Debbie	   Robert	  
01	   1.93	   0.13	   1.3	   -­‐	   1.67	   0.97	   0.6	   -­‐	   5	   1	   2	   -­‐	  
02	   -­‐	   0.3	   1.37	   2.33	   -­‐	   0.43	   0.63	   0.23	   -­‐	   1	   2	   1	  
03	   0.13	   0.9	   1.13	   0.67	   Elim.	   3.57	   1.5	   1.27	   16	   8	   4	   3	  
04	   0.1	   0.23	   1.43	   0.03	   0.07	   0.03	   3.2	   3.57	   1	   1	   10	   8	  
05	   12.6	   0.23	   0.2	   1.37	   0.17	   4.8	   2.2	   1.5	   1	   Elim.	   6	   5	  
06	   -­‐	   -­‐	   0.03	   0.4	   -­‐	   -­‐	   7.13	   3.67	   -­‐	   -­‐	   22	   10	  
07	   0.97	   -­‐	   -­‐	   -­‐	   0.43	   -­‐	   -­‐	   -­‐	   2	   -­‐	   -­‐	   -­‐	  
08	   1.93	   0.03	   2.33	   Elim.	   0.2	   0.67	   0.47	   0.13	   1	   6	   1	   1	  
09	   0.03	   -­‐	   -­‐	   -­‐	   0.37	   -­‐	   -­‐	   -­‐	   1	   -­‐	   -­‐	   -­‐	  
10	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	  
11	   0.23	   0.4	   -­‐	   0.17	   0.17	   0.2	   -­‐	   0.3	   1	   1	   -­‐	   1	  
12	   0.03	   -­‐	   0.53	   0.03	   0.2	   -­‐	   2.03	   1.4	   1	   -­‐	   4	   5	  
13	   1.83	   0.6	   0.1	   0.67	   0.77	   2.63	   4.23	   1.57	   3	   9	   13	   5	  
14	   1.13	   3.03	   -­‐	   -­‐	   1.23	   0.03	   -­‐	   -­‐	   5	   1	   -­‐	   -­‐	  
15	   6.17	   1.07	   0.23	   0.07	   3.3	   1.67	   Elim.	   Elim.	   16	   11	   Elim.	   Elim.	  
16	   0.83	   0.53	   2.1	   0.03	   8.5	   2.23	   8.37	   4.63	   Elim.	   6	   21	   8	  
17	   0.03	   0.4	   0.07	   0.53	   1.3	   2.8	   2.17	   2.7	   3	   8	   6	   9	  
18	   0.07	   0.9	   0.9	   2.73	   3.23	   2.33	   2.83	   3.9	   10	   7	   8	   9	  
19	   1.03	   0.6	   -­‐	   -­‐	   1.03	   0.5	   -­‐	   -­‐	   5	   3	   -­‐	   -­‐	  
20	   0.03	   1.1	   0.27	   0.53	   1.7	   1.2	   7.2	   6.67	   8	   2	   13	   14	  
21	   0.5	   1.1	   Elim.	   0.43	   2.9	   6.57	   0.23	   0.7	   9	   Elim.	   1	   3	  
22	   4.37	   -­‐	   0.03	   0.5	   0.03	   -­‐	   0.33	   0.4	   1	   -­‐	   1	   2	  
23	   -­‐	   1.83	   0.17	   1.63	   -­‐	   0.4	   4.9	   2.73	   -­‐	   2	   11	   9	  
24	   0.03	   0.57	   1.07	   0.17	   1.63	   1.1	   2.37	   3.13	   4	   4	   8	   10	  
25	   0.17	   1.4	   0.23	   0.03	   1.43	   0.87	   0.57	   0.13	   5	   2	   4	   1	  
26	   0.03	   1.9	   0.07	   1.6	   1.23	   0.23	   4	   4.67	   3	   2	   14	   14	  
27	   0.43	   0.1	   0.1	   0.27	   0.77	   0.77	   0.17	   2.1	   3	   2	   1	   7	  
28	   0.03	   -­‐	   0.13	   0.67	   0.1	   -­‐	   0.87	   1.33	   1	   -­‐	   3	   2	  
29	   0.37	   Elim.	   0.07	   2.73	   2.9	   1.07	   1.93	   1.23	   5	   5	   4	   4	  
30	   Eliminate-­‐	  no	  data	  
31	   1.4	   0.6	   0.03	   -­‐	   3.97	   3.1	   0.4	   -­‐	   16	   8	   2	   -­‐	  
Avg	   1.40	   0.82	   0.60	   0.80	   1.57	   1.66	   2.54	   2.18	   5.04	   4.29	   7.00	   5.95	  
Std	  Dev	   2.70	   0.72	   0.70	   0.87	   1.85	   1.66	   2.42	   1.77	   4.86	   3.20	   6.19	   4.10	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Table	  14.	  Raw	  eye-­‐tracking	  data	  for	  variable	  conditions	  
	   Time	  to	  first	  fixation	   Total	  Fixation	  Duration	   Fixation	  Count	  
	   Suds	   Zuds	   Debbie	   Robert	   Suds	   Zuds	   Debbie	   Robert	   Suds	   Zuds	   Debbie	   Robert	  
32	   1.97	   0.3	   0.1	   0.9	   0.4	   0.83	   4.7	   4.67	   2	   4	   16	   11	  
33	   0.53	   0.07	   0.03	   0.43	   0.23	   0.47	   5.63	   4.8	   2	   2	   15	   9	  
34	   0.13	   1.2	   2.3	   0.07	   0.57	   0.5	   2.97	   4.9	   3	   2	   9	   11	  
35	   0.07	   0.17	   0.03	   4.23	   2.1	   1.57	   4.1	   0.53	   6	   4	   13	   2	  
36	   5.43	   0.03	   0.23	   0.9	   0.27	   0.77	   0.33	   0.13	   1	   2	   2	   1	  
37	   1.6	   0.03	   -­‐	   0.03	   0.17	   0.73	   -­‐	   0.07	   1	   4	   -­‐	   2	  
38	   -­‐	   0.07	   0.17	   1.57	   -­‐	   0.4	   4.2	   4.17	   -­‐	   2	   9	   11	  
39	   0.07	   -­‐	   0.6	   1.9	   0.17	   -­‐	   0.73	   2.3	   1	   -­‐	   2	   5	  
40	   -­‐	   -­‐	   3.47	   2.67	   -­‐	   -­‐	   0.77	   1.77	   -­‐	   -­‐	   3	   3	  
41	   0.47	   1.4	   0.07	   0.87	   0.17	   0.17	   1.83	   2	   1	   1	   8	   6	  
42	   0.17	   0.8	   1.1	   0.4	   1.5	   0.9	   1.17	   2.13	   Elim.	   3	   3	   6	  
43	   0.7	   2.2	   0.13	   0.4	   Elim.	   1.2	   2	   2.7	   7	   4	   7	   9	  
44	   -­‐	   -­‐	   0.5	   -­‐	   -­‐	   -­‐	   0.03	   -­‐	   -­‐	   -­‐	   1	   -­‐	  
45	   -­‐	   -­‐	   0.3	   0.03	   -­‐	   -­‐	   2.7	   1.33	   -­‐	   -­‐	   7	   4	  
46	   1.4	   0.03	   0.73	   0.1	   1.63	   1.73	   Elim.	   4.73	   5	   6	   Elim.	   12	  
47	   -­‐	   -­‐	   -­‐	   0.07	   -­‐	   -­‐	   -­‐	   1.53	   -­‐	   -­‐	   -­‐	   7	  
48	   2.5	   0.27	   1.43	   0.13	   0.47	   5.5	   0.53	   2.27	   1	   15	   2	   7	  
49	   0.27	   -­‐	   0.7	   0.1	   0.33	   -­‐	   0.57	   1.03	   1	   -­‐	   3	   5	  
50	   4.2	   0.13	   0.97	   0.1	   0.23	   1.3	   0.8	   1.8	   1	   5	   3	   5	  
51	   -­‐	   -­‐	   -­‐	   0.27	   -­‐	   -­‐	   -­‐	   0.27	   -­‐	   -­‐	   -­‐	   3	  
52	   0.13	   1.1	   4.87	   0.1	   1.8	   Elim.	   0.3	   1.6	   6	   Elim.	   1	   8	  
53	   -­‐	   0.83	   7.4	   Elim.	   -­‐	   0.33	   0.07	   3.7	   -­‐	   1	   1	   7	  
54	   2.57	   Elim.	   3.13	   1.6	   0.53	   0.7	   0.4	   0.37	   3	   3	   1	   2	  
55	   4	   1.1	   0.03	   1.87	   0.27	   0.17	   0.33	   0.63	   1	   1	   1	   8	  
56	   -­‐	   0.53	   -­‐	   0.07	   -­‐	   1.87	   -­‐	   0.93	   -­‐	   7	   -­‐	   3	  
57	   Elim.	   0.23	   -­‐	   0.07	   0.63	   0.97	   -­‐	   3.63	   3	   4	   -­‐	   7	  
58	   3.4	   0.2	   3.4	   1.33	   0.9	   4.5	   0.37	   0.93	   2	   12	   2	   2	  
59	   7.3	   0.7	   1.7	   1.93	   0.47	   1	   2.1	   1.13	   2	   4	   5	   3	  
60	   -­‐	   1.7	   1.27	   0.5	   -­‐	   2.17	   0.33	   0.6	   -­‐	   7	   1	   2	  
61	   -­‐	   0.03	   4.13	   0.1	   -­‐	   5.6	   0.27	   2.93	   -­‐	   14	   1	   10	  
Avg	   1.94	   0.60	   1.55	   0.81	   0.68	   1.52	   1.55	   2.05	   2.58	   4.86	   4.83	   5.90	  
Std	  
Dev	   2.09	   0.62	   1.88	   1.01	   0.61	   1.60	   1.65	   1.54	   1.98	   4.00	   4.65	   3.30	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Table	  15.	  Raw	  eye-­‐tracking	  data	  for	  variable	  conditions:	  tray	  and	  product	  breakdown	  


























	  	  32	   1.97	   -­‐	   0.1	   -­‐	   0.4	   -­‐	   4.7	   -­‐	   2	   -­‐	   16	   -­‐	  
	  	  33	   0.53	   -­‐	   0.03	   	   0.23	   -­‐	   5.4	   0.23	   2	   -­‐	   14	   1	  
	  	  34	   0.13	   -­‐	   2.3	   7.43	   0.57	   -­‐	   2.47	   0.5	   3	   -­‐	   8	   1	  
	  	  35	   0.07	   -­‐	   0.03	   3.4	   2.1	   -­‐	   3.6	   0.5	   6	   -­‐	   11	   2	  
	  	  36	   	  -­‐	   -­‐	   0.23	   -­‐	   0.27	   -­‐	   0.33	   -­‐	   1	   -­‐	   2	   -­‐	  
	  	  37	   1.6	   -­‐	   -­‐	   -­‐	   0.17	   -­‐	   -­‐	   -­‐	   1	   -­‐	   -­‐	   -­‐	  
	  	  38	   -­‐	   -­‐	   0.17	   0.97	   -­‐	   -­‐	   3.6	   0.6	   -­‐	   -­‐	   8	   1	  
	  	  39	   0.07	   -­‐	   0.6	   -­‐	   0.17	   -­‐	   0.73	   -­‐	   1	   -­‐	   2	   -­‐	  
	  	  40	   -­‐	   -­‐	   	   -­‐	   -­‐	   -­‐	   0.77	   -­‐	   -­‐	   -­‐	   3	   -­‐	  
	  	  41	   0.47	   -­‐	   0.07	   2.47	   0.17	   -­‐	   1.07	   0.77	   1	   -­‐	   5	   3	  
	  	  42	   0.17	   -­‐	   1.1	   -­‐	   1.5	   -­‐	   1.17	   -­‐	   9	   -­‐	   3	   -­‐	  
	  	  43	   0.7	   	   0.13	   4.7	   2.2	   0.03	   1.63	   0.37	   6	   1	   5	   2	  
	  	  44	   -­‐	   -­‐	   0.5	   -­‐	   -­‐	   -­‐	   0.03	   -­‐	   -­‐	   -­‐	   1	   -­‐	  
	  	  45	   -­‐	   -­‐	   0.3	   3.1	   -­‐	   -­‐	   2.23	   0.47	   -­‐	   -­‐	   5	   2	  
	  	  46	   1.4	   5.33	   0.73	   1.2	   1.43	   0.2	   	  	   2.93	   4	   1	   	  	   9	  
	  	  47	   0.43	   0.43	   1.63	   1.63	   0.3	   0.3	   0.57	   0.57	   1	   1	   1	   1	  
	  	  48	   1.43	   1.43	   0.67	   0.67	   3.43	   2.97	   3.37	   3.1	   10	   9	   9	   8	  
	  	  49	   0.27	   -­‐	   0.7	   0.93	   0.33	   -­‐	   1.57	   1	   1	   -­‐	   6	   3	  
	  	  50	   0.3	   0.3	   0.97	   1.4	   2.37	   2.13	   3.97	   3.17	   7	   6	   14	   11	  
	  	  51	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	   -­‐	  
	  	  52	   0.13	   0.37	   1.27	   1.27	   5.53	   3.73	   2.47	   2.17	  
	  
15	   9	   8	  
	  	  53	   1.17	   1.17	   0.17	   0.17	   0.53	   0.53	   4.77	   4.7	   2	   2	   15	   	  	  
	  	  54	   1.97	   1.97	   0.17	   0.17	   5.67	   4.97	   2.53	   2.13	   18	   14	   7	   6	  
	  	  55	   2.37	   2.37	   0.03	   0.37	   1.2	   0.93	   1.6	   1.27	   4	   3	   9	   8	  
	  	  56	   1	   1	   0.27	   0.27	   1.97	   1.97	   0.87	   0.87	   8	   8	   3	   3	  
	  	  57	   2.63	   2.63	   2.47	   2.47	   5.17	   4.53	   3.53	   3.53	   10	   7	   7	   7	  
	  	  58	   0.63	   0.63	   0.03	   0.03	   1.93	   1.03	   3.03	   2.67	   5	   3	   10	   8	  
	  	  59	   2.33	   2.33	   0.97	   0.97	   	  	   	   3.87	   1.77	   	   	   11	   6	  
	  	  60	   0.37	   0.37	   0.03	   0.03	   0.87	   0.87	   2.27	   1.93	   3	   3	   9	   8	  
	  	  61	   0.53	   0.53	   1.37	   1.37	   1.13	   1.13	   4.17	   3.9	   3	   3	   11	   10	  
Avg	   0.94	   1.49	   0.63	   1.67	   1.65	   1.81	   2.46	   1.78	   4.70	   5.43	   7.56	   5.14	  
Std	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Appendix	  B:	  Independent	  t-­‐tests:	  Eye-­‐tracking	  Data	  of	  Stimuli	  
	  
Table	  16.	  t-­‐test	  table	  of	  p-­‐values	  for	  TTFF,	  TFD	  and	  FC	  between	  the	  dish	  soap	  stimuli	  in	  
control	  conditions	  
	   	  
Levene's	  
Test	   t-­‐test	  for	  Equality	  of	  Means	   	  	   	  	   	  	  





	   	   Lower	   Upper	  
TTFF	  
Equal	  variances	  
assumed	   4.797	  
0.984	   46.000	   0.330	   0.584	   -­‐0.611	   1.779	  
Equal	  variances	  





-­‐0.172	   46.000	   0.864	   -­‐0.088	   -­‐1.111	   0.936	  
Equal	  variances	  
not	  assumed	   -­‐0.173	   45.970	   0.863	   -­‐0.088	   -­‐1.107	   0.932	  
FC	  
Equal	  variances	  
assumed	   1.064	  
0.609	   44.000	   0.546	   0.754	   -­‐1.743	   3.252	  
Equal	  variances	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Table	  17.	  t-­‐test	  table	  of	  p-­‐values	  for	  TTFF,	  TFD	  and	  FC	  between	  the	  canned	  tomato	  
stimuli	  in	  control	  conditions	  
	   	  
Levene's	  
Test	   t-­‐test	  for	  Equality	  of	  Means	   	  	   	  	   	  	  





	   	   Lower	   Upper	  
TTFF	  
Equal	  variances	  
assumed	   0.369	  
-­‐0.643	   56.000	   0.523	   -­‐0.128	   -­‐0.525	   0.270	  
Equal	  variances	  





0.644	   56.000	   0.522	   0.358	   -­‐0.755	   1.470	  
Equal	  variances	  
not	  assumed	   0.644	   52.150	   0.522	   0.358	   -­‐0.757	   1.472	  
FC	  
Equal	  variances	  
assumed	   2.076	  
0.733	   56.000	   0.466	   1.034	   -­‐1.792	   3.861	  
Equal	  variances	  
not	  assumed	   0.733	   50.491	   0.467	   1.034	   -­‐1.799	   3.868	  
	  
	  
Table	  18.	  t-­‐test	  table	  of	  p-­‐values	  for	  TTFF,	  TFD	  and	  FC	  between	  the	  dish	  soap	  stimuli	  in	  
variable	  conditions	  
	   	  
Levene's	  
Test	   t-­‐test	  for	  Equality	  of	  Means	   	  	   	  	   	  	  










3.490	   45.000	   0.001	   1.453	   0.614	   2.291	  
Equal	  variances	  
not	  assumed	   2.949	   20.002	   0.008	   1.453	   0.425	   2.480	  
TFD	  
Equal	  variances	  
assumed	   6.046	  
-­‐1.653	   45.000	   0.105	   -­‐0.627	   -­‐1.391	   0.137	  
Equal	  variances	  
not	  assumed	   -­‐1.910	   37.612	   0.064	   -­‐0.627	   -­‐1.292	   0.038	  
FC	  
Equal	  variances	  
assumed	   4.120	  
-­‐1.513	   45.000	   0.137	   -­‐1.528	   -­‐3.562	   0.505	  
Equal	  variances	  
not	  assumed	   -­‐1.709	   41.519	   0.095	   -­‐1.528	   -­‐3.334	   0.277	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Table	  19.	  t-­‐test	  table	  of	  p-­‐values	  for	  TTFF,	  TFD	  and	  FC	  between	  the	  canned	  tomato	  
stimuli	  in	  variable	  conditions	  
	   	  
Levene's	  
Test	   t-­‐test	  for	  Equality	  of	  Means	   	  	   	  	   	  	  





	   	   Lower	   Upper	  
TTFF	  
Equal	  variances	  
assumed	   15.010	  
2.465	   58.000	   0.017	   0.856	   0.161	   1.551	  
Equal	  variances	  





-­‐1.551	   58.000	   0.126	   -­‐0.638	   -­‐1.462	   0.185	  
Equal	  variances	  
not	  assumed	   -­‐1.550	   57.503	   0.127	   -­‐0.638	   -­‐1.462	   0.186	  
FC	  
Equal	  variances	  
assumed	   1.303	  
-­‐1.440	   58.000	   0.155	   -­‐1.516	   -­‐3.624	   0.592	  
Equal	  variances	  
not	  assumed	   -­‐1.427	   52.290	   0.160	   -­‐1.516	   -­‐3.648	   0.616	  
	  
	  
Table	  20.	  t-­‐test	  table	  of	  p-­‐values	  for	  TTFF	  TFD	  and	  FC	  between	  Suds	  dish	  soap	  Day	  1	  and	  
Day	  2	  
	   	  
Levene's	  
Test	   t-­‐test	  for	  Equality	  of	  Means	   	  	   	  	   	  	  










-­‐0.029	   58.000	   0.977	   -­‐0.017	   -­‐1.181	   1.147	  
Equal	  variances	  
not	  assumed	   -­‐0.029	   53.605	   0.977	   -­‐0.017	   -­‐1.183	   1.149	  
TFD	  
Equal	  variances	  
assumed	   10.249	  
2.679	   57.000	   0.010	   0.927	   0.234	   1.620	  
Equal	  variances	  
not	  assumed	   2.642	   33.670	   0.012	   0.927	   0.214	   1.641	  
FC	  
Equal	  variances	  
assumed	   11.033	  
2.830	   57.000	   0.006	   2.711	   0.793	   4.630	  
Equal	  variances	  
not	  assumed	   2.796	   37.122	   0.008	   2.711	   0.747	   4.676	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Table	  21.	  t-­‐test	  table	  of	  p-­‐values	  for	  TTFF	  TFD	  and	  FC	  between	  Zuds	  dish	  soap	  Day	  1	  and	  
Day	  2	  
	   	  
Levene's	  
Test	   t-­‐test	  for	  Equality	  of	  Means	   	  	   	  	   	  	  





	   	   Lower	   Upper	  
TTFF	  
Equal	  variances	  
assumed	   0.210	  
1.061	   57.000	   0.293	   0.182	   -­‐0.161	   0.524	  
Equal	  variances	  





0.394	   58.000	   0.695	   0.160	   -­‐0.651	   0.970	  
Equal	  variances	  
not	  assumed	   0.394	   57.827	   0.695	   0.160	   -­‐0.651	   0.970	  
FC	  
Equal	  variances	  
assumed	   0.005	  
-­‐0.236	   55.000	   0.814	   -­‐0.233	   -­‐2.216	   1.750	  
Equal	  variances	  
not	  assumed	   -­‐0.238	   54.610	   0.813	   -­‐0.233	   -­‐2.197	   1.730	  
	  
	  
Table	  22.	  t-­‐test	  table	  of	  p-­‐values	  for	  TTFF	  TFD	  and	  FC	  between	  Debbie’s	  Tomatoes	  Day	  1	  
and	  Day	  2	  
	   	  
Levene's	  
Test	   t-­‐test	  for	  Equality	  of	  Means	   	  	   	  	   	  	  










-­‐2.182	   58.000	   0.033	   -­‐0.772	   -­‐1.481	   -­‐0.064	  
Equal	  variances	  
not	  assumed	   -­‐2.239	   38.748	   0.031	   -­‐0.772	   -­‐1.470	   -­‐0.074	  
TFD	  
Equal	  variances	  
assumed	   2.943	  
1.461	   57.000	   0.149	   0.770	   -­‐0.285	   1.826	  
Equal	  variances	  
not	  assumed	   1.452	   48.795	   0.153	   0.770	   -­‐0.296	   1.837	  
FC	  
Equal	  variances	  
assumed	   2.293	  
1.190	   57.000	   0.239	   1.685	   -­‐1.150	   4.520	  
Equal	  variances	  
not	  assumed	   1.184	   51.537	   0.242	   1.685	   -­‐1.171	   4.541	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Table	  23.	  t-­‐test	  table	  of	  p-­‐values	  for	  TTFF	  TFD	  and	  FC	  between	  Robert’s	  tomatoes	  Day	  1	  
and	  Day	  2	  
	   	  
Levene's	  
Test	   t-­‐test	  for	  Equality	  of	  Means	   	  	   	  	   	  	  





	   	   Lower	   Upper	  
TTFF	  
Equal	  variances	  
assumed	   0.906	  
-­‐0.633	   57.000	   0.529	   -­‐0.151	   -­‐0.631	   0.328	  
Equal	  variances	  





-­‐0.615	   58.000	   0.541	   -­‐0.268	   -­‐1.141	   0.605	  
Equal	  variances	  
not	  assumed	   -­‐0.612	   55.687	   0.543	   -­‐0.268	   -­‐1.146	   0.610	  
FC	  
Equal	  variances	  
assumed	   2.189	  
-­‐0.976	   58.000	   0.333	   -­‐0.999	   -­‐3.048	   1.051	  
Equal	  variances	  
not	  assumed	   -­‐0.968	   53.574	   0.337	   -­‐0.999	   -­‐3.067	   1.070	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Appendix	  C:	  Chi-­‐squared	  Test	  for	  Independence:	  Purchasing	  Decisions	  
	  
Table	  24.	  Chi-­‐squared	  test	  for	  independence	  comparing	  purchase	  decision	  of	  Suds	  and	  
Zuds	  dish	  soaps	  in	  control	  conditions	  
	   Value	   df	   Asymp.	  Sig.	  
(2-­‐sided)	  
Pearson	  Chi-­‐Square	   1.852a	   1	   0.174	  
Continuity	  Correctionb	   1.185	   1	   0.276	  
Likelihood	  Ratio	   1.863	   1	   0.172	  
Fisher's	  Exact	  Test	   	   	   	  
Linear-­‐by-­‐Linear	  
Association	   1.818	   1	   0.178	  
N	  of	  Valid	  Cases	   54	   	   	  
	  
	  
Table	  25.	  Chi-­‐squared	  test	  for	  independence	  comparing	  purchase	  decision	  of	  Debbie’s	  
and	  Robert’s	  canned	  tomatoes	  in	  control	  conditions	  
	   Value	   df	   Asymp.	  Sig.	  
(2-­‐sided)	  
Pearson	  Chi-­‐Square	   7.143a	   1	   0.008	  
Continuity	  Correctionb	   5.786	   1	   0.016	  
Likelihood	  Ratio	   7.303	   1	   0.007	  
Fisher's	  Exact	  Test	   	   	   	  
Linear-­‐by-­‐Linear	  
Association	   7.015	   1	   0.008	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Table	  26.	  Chi-­‐squared	  test	  for	  independence	  comparing	  purchase	  decision	  of	  Suds	  and	  
Zuds	  dish	  soaps	  in	  variable	  conditions	  
	   Value	   df	   Asymp.	  Sig.	  
(2-­‐sided)	  
Pearson	  Chi-­‐Square	   .720a	   1	   0.396	  
Continuity	  Correctionb	   0.32	   1	   0.572	  
Likelihood	  Ratio	   0.722	   1	   0.396	  
Fisher's	  Exact	  Test	   	   	   	  
Linear-­‐by-­‐Linear	  
Association	   0.706	   1	   0.401	  
N	  of	  Valid	  Cases	   50	   	   	  
	  
	  
Table	  27.	  Chi-­‐squared	  test	  for	  independence	  comparing	  purchase	  decision	  of	  Debbie’s	  
and	  Robert’s	  canned	  tomatoes	  in	  variable	  conditions	  
	   Value	   df	   Asymp.	  Sig.	  
(2-­‐sided)	  
Pearson	  Chi-­‐Square	   1.143a	   1	   0.285	  
Continuity	  Correctionb	   0.643	   1	   0.423	  
Likelihood	  Ratio	   1.147	   1	   0.284	  
Fisher's	  Exact	  Test	   	   	   	  
Linear-­‐by-­‐Linear	  
Association	   1.122	   1	   0.289	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Table	  28.	  Chi-­‐squared	  test	  for	  independence	  comparing	  purchase	  decision	  of	  Suds	  dish	  
soap	  in	  control	  and	  variable	  conditions	  
	   Value	   df	   Asymp.	  Sig.	  
(2-­‐sided)	  
Pearson	  Chi-­‐Square	   .135a	   1	   0.713	  
Continuity	  Correctionb	   0.008	   1	   0.927	  
Likelihood	  Ratio	   0.135	   1	   0.713	  
Fisher's	  Exact	  Test	   	   	   	  
Linear-­‐by-­‐Linear	  
Association	   0.132	   1	   0.716	  
N	  of	  Valid	  Cases	   54	   	   	  
	  
	  
Table	  29.	  Chi-­‐squared	  test	  for	  independence	  comparing	  purchase	  decision	  of	  Zuds	  dish	  
soap	  in	  control	  and	  variable	  conditions	  
	   Value	   df	   Asymp.	  Sig.	  
(2-­‐sided)	  
Pearson	  Chi-­‐Square	   0	   1	   1	  
Continuity	  Correctionb	   0	   1	   1	  
Likelihood	  Ratio	   	   	   	  
Fisher's	  Exact	  Test	   0	   1	   1	  
Linear-­‐by-­‐Linear	  
Association	   44	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Table	  30.	  Chi-­‐squared	  test	  for	  independence	  comparing	  purchase	  decision	  of	  Debbie’s	  
tomatoes	  in	  control	  and	  variable	  conditions	  
	   Value	   df	   Asymp.	  Sig.	  
(2-­‐sided)	  
Pearson	  Chi-­‐Square	   .514a	   1	   0.473	  
Continuity	  Correctionb	   0.229	   1	   0.633	  
Likelihood	  Ratio	   0.515	   1	   0.473	  
Fisher's	  Exact	  Test	   	   	   	  
Linear-­‐by-­‐Linear	  
Association	   0.507	   1	   0.476	  
N	  of	  Valid	  Cases	   70	   	   	  
	  
	  
Table	  31.	  Chi-­‐squared	  test	  for	  independence	  comparing	  purchase	  decision	  of	  Robert’s	  
tomatoes	  in	  control	  and	  variable	  conditions	  
	   Value	   df	   Asymp.	  Sig.	  
(2-­‐sided)	  
Pearson	  Chi-­‐Square	   .857a	   1	   0.355	  
Continuity	  Correctionb	   0.381	   1	   0.537	  
Likelihood	  Ratio	   0.86	   1	   0.354	  
Fisher's	  Exact	  Test	   	   	   	  
Linear-­‐by-­‐Linear	  
Association	   0.837	   1	   0.36	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